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(54) POSITIVE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive photoresist composition which solves problems in the 
techniques to improve the performance of microphotofabrication itself using far UV light, in particular, ArF 
excimer laser light, and to provide a positive photoresist composition for far UV exposure with low 
dependence on the PEB (post exposure bake) time. 

SOLUTION: The positive resist composition contains: a resin (A) in which all of repeating units are acrylic 
units, which has an alicyclic group but no aromatic group and which increases the solubility with a 
developing solution by the effect of an acid; a resin (B) which contains an acrylic unit and a methacrylic unit 
as repeating units, which has no aromatic group and which increases the solubility with a developing solution 
by the effect of an acid; a compound (C) which generates an acid by irradiation of active rays or radiation. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

. Repeating units are [ no ] acrylic units, and have an alicycle group and have an aromatic group. Acrylic 
units and an methacrylic unit are contained as resin (A) whose solubility over a developing solution improves 
by operation of acid, and a repeating unit, A positive resist composition containing a compound (C) which 
generates acid by the exposure of resin (B) whose solubility over a developing solution improves by the 
operation of acid which does not have an aromatic group and active light, or radiation. 
[Claim 2] 

The positive resist composition according to claim 1, wherein the percentages of acrylic units of resin (B) 
are 20 in all the repeating units - 80-mol %. 
[Claim 3] 

The positive resist composition according to claim 1 or 2, wherein each glass transition temperature of resin 
(A) and resin (B) is not less than 120 **. 
[Claim 4] 

The positive resist composition according to any one of claims 1 to 3, wherein a difference of glass 
transition temperature of resin (A) and resin (B) is less than 5 **. 
[Claim 5] 

The positive resist composition according to any one of claims 1 to 4, wherein either [ at least ] resin (A) or 
resin (B) contains a repeating unit which has the structure expressed with a following general formula. 
[Formula 1] 

R,, expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, or a sec-butyl group among a formula, and Z expresses an atom group required to form an alicyclic 
hydrocarbon group with a carbon atom. 

R 12 - R 14 express the alkyl group of 1-4 carbon numbers, or an alicyclic hydrocarbon group independently 
respectively. However, at least one of R l2 - R l4 expresses an alicyclic hydrocarbon group. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to positive type photoresist compositions for micro processing, such as a 
semiconductor device which induces a far ultraviolet ray, and relates to the positive type photoresist 
composition for far ultraviolet ray exposure in more detail. 
[0002] 

[Description of the Prior Art] 

In recent years, the integrated circuit is raising the degree of location increasingly, and processing of a 
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super-minute pattern which comprises the line width below a half micron in manufacture of semiconductor 
substrates, such as very large scale integration, has come to be needed. In order to fulfill the necessity, the 
using wavelength of the exposure device used for photo lithography is short-wave-ized increasingly, and by 
the time using the excimer laser beams (XeCI, KrF, ArF, etc.) of short wavelength also in a far ultraviolet ray 
is now examined, it will become. 

Chemical amplification system resist is one of those are used for the pattern formation of the lithography in 

this wavelength area. 

[0003] 

The resin in which the alicyclic hydrocarbon part was introduced for the purpose of dry-etching-resistance 

grant as a photoresist composition for ArF light sources is proposed. 

[0004] 

About the application as a photoresist composition of the resin in which this alicyclic hydrocarbon part was 
introduced, there are also many still insufficient points and an improvement is desired. One of them had a 
problem of the PEB time dependency of changing the pattern obtained by change of the afterbaking time 
after exposure. Since the resist for semiconductors is used for various uses, fixed performance is wanted to 
be revealed under any conditions. It is desired for PEB time dependency to be important from a viewpoint of 
productivity maintenance of a device and the improvement in a yield, and for PEB time dependency to be 
small. 
[0005] 

[Problem(s) to be Solved by the Invention] 

Therefore, the purpose of this invention is to provide the positive type photoresist composition which 
solves the technical problem in the original performance improvement technique of the above-mentioned 
micro photofabrication which uses far ultraviolet light, especially ArF excimer laser light, There is PEB time 
dependency in providing the small positive type photoresist composition for far ultraviolet ray exposure. 
[0006] 

[Means for Solving the Problem] 

As a result of examining wholeheartedly a component of a positive type chemical amplification system resist 
composition, by the following composition, this invention persons found out that the purpose of this 
invention was attained, and resulted in this invention. 
[0007] 

(1) All repeating units are acrylic units and it has an alicycle group, Resin (A) whose solubility over a 
developing solution improves by the operation of acid which does not have an aromatic group, A positive 
resist composition which contains acrylic units and an methacrylic unit as a repeating unit, and contains a 
compound (C) which generates acid by the exposure of resin (B) whose solubility over a developing solution 
improves by the operation of acid which does not have an aromatic group and active light, or radiation. 
[0008] 

(2) A positive resist composition given in the above (1) characterized by the percentages of acrylic units of 
resin (B) being 20 in all the repeating units - 80-mol %. 

[0009] 

(3) A positive resist composition the above (1), wherein each glass transition temperature of resin (A) and 
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resin (B) is not less than 120 **, or given in (2). 
[0010] 

(4) A positive resist composition given in either of above-mentioned (1) - (3), wherein a difference of glass 
transition temperature of resin (A) and resin (B) is less than 5 **. 

[0011] 

(5) A positive resist composition given in either of above-mentioned (1) - (4) containing a repeating unit 
which has the structure where either [ at least ] resin (A) or resin (B) is expressed with a following general 
formula. 

[0012] 
[Formula 2] 



— C-O— C \ (pi) — C-O— C-R 13 (pll) 

II \ z II J, 

o V— ^ o R 14 



[001 3] 

R n expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, or a sec-butyl group among a formula, and Z expresses an atom group required to form an alicyclic 
hydrocarbon group with a carbon atom. 

R 12 - R 14 express the alkyl group of 1-4 carbon numbers, or an alicyclic hydrocarbon group independently 

respectively. However, at least one of R l2 - R l4 expresses an alicyclic hydrocarbon group. 

[0014] 

[Embodiment of the Invention] 

Hereafter, the ingredient used for this invention is explained in detail. 

[1]Resin whose solubility over a developing solution improves by operation of acid 

The resist composition of this invention contains the resin (A) and (B) as resin (acidolysis nature resin) 
whose solubility over a developing solution improves by operation of acid. 

All the repeating units are acrylic units, and resin (A) is acidolysis nature resin which has an alicycle group 
and does not have an aromatic group, and is acidolysis nature resin which resin (B) contains acrylic units 
and an methacrylic unit as a repeating unit, and does not have an aromatic group. 

Here, acrylic units mean the repeating unit formed from acrylic acid or acrylic ester, and the repeating unit 

in which meta-acrylic units are formed from methacrylic acid or methacrylic acid ester. 

[0015] 

Although the resin (A) **** (B) does not have an aromatic group, with an aromatic group. It is compounds, 
such as the benzene ring, naphthalene, and anthracene, and it is the residue which has the annular pi 
electron clouds delocalized in the upper and lower sides of the electronic flat surface, and has the feature 
that the pi electron of 4n+2 (n is 0 or a natural number) individual is contained in the pi electron cloud in 
total. 
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[001 6] 

It is preferred that each glass transition temperature of resin (A) and resin (B) is not less than 120 **, and 
it is preferred that the difference of the glass transition temperature of resin (A) and resin (B) is less than 5 
**. 

[001 7] 

Especially as an alicycle group which resin (A) has, although not limited, what is explained as an alicyclic 
hydrocarbon group as R 12 in the below-mentioned formula (pll) - R (4 is mentioned. 

More than 50 mol % of the content of a repeating unit which has an alicycle group is preferred among all the 
repeating units, and more than its 60 mol % is more preferred. 

desirable [ 20-70 mol% of the content of a repeating unit which has an acidolysis nature group ] among all 
the repeating units — more — desirable — 24-65-mol % — it is 28-60-mol % still more preferably. 
[0018] 

As for the weight average molecular weight of resin (A), 3,000-100,000 are preferred as a polystyrene 
reduced property by the GPC method, and it is 5,000-30,000 preferably [ it is more desirable and ] to 
4,000-50,000, and a pan. Since development nature will deteriorate or viscosity will become very high if 
100,000 is exceeded undesirably [ so ], since weight average molecular weight is seen [ heat resistance or 
dry etching resistance degradation ] by less than 3,000, the result which is not so preferred — film 
production nature deteriorates — may be produced. 
[001 9] 

moreover — as a degree of dispersion (Mw/Mn) of resin (A), the range of 1 .3-4.0 is preferred — more — 

desirable — 1.4-3.8 — it is 1.5-3.5 still more preferably. 

[0020] 

20 - 80-mol % have preferred acrylic units to all the repeating units which consist only of acrylic units and 
an methacrylic unit and constitute resin (B), and 30 - 70-mol% of the repeating unit which constitutes resin 
(B) is more desirable. 
[0021] 

desirable [ 20 - 55 mol% of the content of the repeating unit containing the acidolysis nature group in resin 
(B) / as a total amount ] among all the repeating units — more — desirable — 24 - 50-mol % — they are 28 
- 45-mol % still more preferably. 

As for the weight average molecular weight of resin (B), 3,000-100,000 are preferred as a polystyrene 
reduced property by the GPC method, and it is 5,000-30,000 preferably [ it is more desirable and ] to 
4,000-50,000, and a pan. Since development nature will deteriorate or viscosity will become very high if 
100,000 is exceeded undesirably [ so ], since weight average molecular weight is seen [ heat resistance or 
dry etching resistance degradation ] by less than 3,000, the result which is not so preferred — film 
production nature deteriorates — is produced. 
[0022] 

as a degree of dispersion (Mw/Mn) of resin (B), the range of 1 .3-4.0 is preferred — more — desirable — 

1.4-3.8 — it is 1.5-3.5 still more preferably. 

[0023] 

As for the resin (A) and (B), it is preferred that a glass transition point is not less than 100 **, and it is more 
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preferred that it is 120-180 **. 

As for either [ at least ] resin (A) or (B), it is preferred that a glass transition point is not less than 120 **. 
It is preferred that the glass transition point of resin (A) and both of (B) is not less than 120 **, and it is 
preferred that it is not less than 1 30 ** from a viewpoint of a process window, density dependency, and a 
side lobe margin. 

Resin (A) and the glass transition temperature (Tg) of (B) can be measured by a scanning calorimetry 

(Differential Scanning Calorimeter). 

[0024] 

All the repeating units are acrylic repeating units, and resin (A) can obtain resin of 110-170 ** of glass 
transition points by containing the repeating unit which has fat ring structure. 1 30-1 60 ** resin is [ 1 10-1 70 
** of glass transition points ] preferably preferred in respect of improvement in density dependency 
reduction and a side lobe margin. When a glass transition point uses high resin, a process window also 
improves. 
[0025] 

In order to control a glass transition point in the above-mentioned specific range, it is necessary for it to to 
be necessary not only to introduce the repeating unit which has fat ring structure, but to control a 
molecular weight and a degree of dispersion (Mw/Mn). 

as the weight average molecular weight of resin (A) — usually — 5000-30000 — it is preferably desirable 
6000-25000, and to be more preferably referred to as 7000-20000. 

The degree of dispersion of resin (A) is usually [ 3.5 or less ] 2.5 or less more preferably 3.0 or less. 
When less than 5000 and a degree of dispersion exceed 3.5, weight average molecular weight may imitate 
the fall of Tg, and may fall in performance in respect of density dependency or a side lobe margin with **. 
In order to control weight average molecular weight and a degree of dispersion, dropping or the dropping 
polymerizing method which carries out dividing addition is desirable to the solvent etc. which it not only 
chooses the above-mentioned reaction condition, but heated the reaction monomer solution and the 
solution of the radical polymerization initiator to constant temperature. 

It is possible to heighten the effect of this invention further by being obtained by polymerization by the 
judgment reprecipitating method and removing the low-molecular-weight side from that of resin. The 
judgment reprecipitating method is a method of, for example, removing high low-molecular-weight oligomer 
of solvent solubility throwing in a resin solution to the poor solvent of resin, or by pouring in the poor solvent 
of resin to a resin solution. 

As a poor solvent of resin (A), alcohols, such as a mixed solvent of hydrocarbon solvents, such as n-hexane, 
n-heptane, and toluene, a hydrocarbon solvent, and ester solvents, such as ethyl acetate, distilled water, 
methanol, and ethanol, can be independent, or a mixed solvent can be mentioned. 

On the other hand, the above-mentioned reactional solvent etc. can be used as a solvent which dissolves 
resin. Here, low molecule oligomer is a with a weight average molecular weight of 4000 or less thing, for 
example. 
[0026] 

resin (A) and the appending rate (mass ratio) ((A) /(B)) of (B) — usually — 3 / 97 - 90/10 — desirable — 
5 / 95 - 85/15 — it is 10 / 90 - 80/20 more preferably. 
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resin (A) and the total amount of (B) receive the total solids of a constituent — usually — 40 - 99.99 

mass % — it is 50 - 99.97 mass % preferably. 

[0027] 

Although it may be acrylic units about resin (B) although explanation about the repeating unit which the 
resin (A) and (B) may contain is given hereafter, or it may be meta-acrylic units, it is limited for resin (A) to 
acrylic units. 
[0028] 

The resin (A) and (B) is resin (acidolysis nature resin) whose solubility over an alkali developing solution 

improves by operation of acid, and an operation of acid decomposes and it contains the repeating unit which 

has a basis (acidolysis nature group) used as alkali solubility. [ each of] 

The resin (A) and (B) may contain the acidolysis nature group in what kind of repeating unit. 

As an acidolysis nature group, the basis shown with -COOA 0 and a -0-B° group can be mentioned. As a 

basis containing these, the basis shown by -R°-COOA° or -A r -0-B° is mentioned. 

A 0 shows -C (R 01 ) (R 02 ) (R 03 ), -Si (R 01 ) (R 02 ) (R 03 ), a -C(R 04 ) (R 05 )-O-R 06 group, or a lactone group here. B° 
shows -A 0 or a -CO-O-A 0 group. 

R 01 , R 02 , R 03 , R 04 , and R 05 , It may be the same respectively, or difference may be carried out, a hydrogen atom, 
an alkyl group, a cycloalkyl group, an alkenyl group, an aralkyl group, or an aryl group is shown, and R 06 shows 
an alkyl group, an annular alkyl group, or an aryl group. However, at least two of R 01 - R 03 are bases other 
than a hydrogen atom, and two bases in R 01 - R 03 and R 04 - R 06 may join together, and they may form a ring. 
R° shows the aliphatic series or the aromatic hydrocarbon group more than divalent [ which may have a 
single bond or a substituent ], and -Ar- shows the aromatic group more than divalent [ which may have a 
substituent of a monocycle or many rings ]. 
[0029] 

As an alkyl group here A methyl group, an ethyl group, a propyl group, n~butyl group, The thing of 1-4 carbon 
numbers like a sec-butyl group and t-butyl group is preferred, As a cycloalkyl group, a cyclopropyl group, a 
cyclobutyl group, a cyclohexyl group, The thing of 3-30 carbon numbers like an adamanthyl group is 
preferred, and as an alkenyl group A vinyl group, The thing of 2-4 carbon numbers like a propenyl group, an 
allyl group, and a butenyl group is preferred, and the thing of 6-14 carbon numbers like a phenyl group, a 
xylyl group, a toluyl group, a KUMENIRU group, a naphthyl group, and an anthracenyl group as an aryl group 
is preferred. As an annular alkyl group, it is mentioned by the thing of 3-30 carbon numbers, and specifically, 
A cyclopropyl group, a cyclopentylic group, a cyclohexyl group, an adamanthyl group, A norbornyl group, a 
tattered nil group, a tricyclo deca nil group, a JISHIKURO pentenyl group, the Novo Renan epoxy group, a 
menthyl group, an isomenthyl group, a neomenthyl group, a tetracyclo dodecanyl group, steroid residue, etc. 
can be mentioned. As an aralkyl group, the thing of 7-20 carbon numbers is mentioned, and it may have a 
substituent. Benzyl, a phenethyl group, a cumyl group, etc. are mentioned. 
[0030] 

moreover — as a substituent — a hydroxyl group and a halogen atom (fluoride, chlorine, and bromine.) 
Iodine, a nitro group, a cyano group, the above-mentioned alkyl group, a methoxy group, an ethoxy basis, a 
hydroxyethoxy basis, a propoxy group, a hydroxy propoxy group andn - Alkoxy groups, such as a butoxy 
group, an isobutoxy group, a sec-butoxy group, and t-butoxy group, Alkoxycarbonyl groups, such as a 
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methoxycarbonyl group and an ethoxycarbonyl group, Aralkyl groups, such as benzyl, a phenethyl group, and 

a cumyl group, an aralkyloxy group, Acyl groups, such as a formyl group, an acetyl group, a butyryl group, 

benzoyl, a SHIANAMIRU group, and a valeryl group, Alkenyloxy groups, such as acyloxy groups, such as a 

butyryloxy group, the above-mentioned alkenyl group, a vinyloxy group, a propenyloxy group, an allyloxy 

group, a butenyloxy group, Aryloxy carbonyl groups, such as aryloxy groups, such as the above-mentioned 

aryl group and a phenoxy group, and a benzoyloxy group, can be mentioned. 

The thing of the following structure is mentioned as the above-mentioned lactone group. 

[0031] 

[Formula 3] 



R a , R b , and R c express a hydrogen atom and an alkyl group of 1-4 carbon numbers independently 
respectively among the above-mentioned formula, n expresses an integer of 2 to 4. 



When using an ArF excimer laser as a light source for exposure, it is preferred to use a basis expressed with 
-C(=0)-X ,-R 0 as a basis decomposed by operation of acid. As R 0 here The 3rd class alkyl groups, such as 
t-butyl group and t-amyl group, An isoboronyl group, 1-ethoxyethyl group, 1-butoxyethyl group, 
1-isobutoxyethyl group, 1-alkoxy ethyl groups, such as 1-cyclo hexyloxyethyl group, 1-methoxymethyl 
group, Alkoxy methyl groups, such as 1-ethoxymethyl group, a tetrahydropyranyl group, a tetrahydrofuranyl 
group, a trialkylsilyl group, a 3-oxocyclohexyl group, the above-mentioned lactone group, etc. can be 
mentioned. Although X , expresses an oxygen atom and a sulfur atom, it is an oxygen atom preferably. 



It is preferred to contain a repeating unit expressed with a following general formula (1) which has alicyclic 
hydrocarbon structure as a repeating unit which has an acidolysis nature group. 




[0032] 



[0033] 



[0034] 



[0035] 
[Formula 4] 
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[0036] 

In general formula (I), R 2 expresses a hydrogen atom or a methyl group, A expresses a single bond or a 
connecting group, and ALG is a basis containing the alicyclic hydrocarbon shown by following general 
formula (pi) - (pV). (However, when resin (A) has a repeating unit expressed with general formula (I), R 2 
expresses a hydrogen atom.) 
[0037] 

The connecting group of A expresses the combination of independent or two bases or more chosen from 
the group which consists of an alkylene group, a substitution alkylene group, an ether group, a thioether 
group, a carbonyl group, an ester group, an amide group, a sulfonamide group, a urethane group, or an urea 
group. The basis expressed with a following formula can be mentioned as an alkylene group in the 
above-mentioned A. 
-[C (R b ) (R c )] r - 

R b and R c express a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl 
group, and an alkoxy group among a formula, and both may be the same or may differ. As an alkyl group, 
low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an isopropyl group, and a 
butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an isopropyl group desirable 
still more preferably. As a substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an 
alkoxy group (preferably carbon numbers 1-4) can be mentioned. As an alkoxy group, the thing of 1-4 
carbon numbers of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be 
mentioned. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned, r expresses the integer of 1-10. 
[0038] 
[Formula 5] 
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(pi) 




(P») 



(pill) 



(p!V) 



R 22 ^23 O 
I I II 
-C— CH— C™R 24 (pV) 



[0039] 

R,, expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, or a sec-butyl group among a formula, and Z expresses an atom group required to form an alicyclic 
hydrocarbon group with a carbon atom. 

R 12 - R 16 express the alkyl group or alicyclic hydrocarbon group of the straight chain of 1-4 carbon numbers, 
or branching independently respectively. However, Rat least one or R, 5 , or , 6 expresses an alicyclic 
hydrocarbon group among K i2 K i4 . 

R 17 - R 2 , express the alkyl group or alicyclic hydrocarbon group of the straight chain of a hydrogen atom and 
1-4 carbon numbers, or branching independently respectively, however at least one of R 17 - R 21 expresses 
an alicyclic hydrocarbon group. Reither R 19 or 2I expresses the alkyl group or alicyclic hydrocarbon group of 
the straight chain of 1-4 carbon numbers, or branching. 
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R 22 - R 25 express an alkyl group or an alicyclic hydrocarbon group of a straight chain of a hydrogen atom and 
1-4 carbon numbers, or branching independently respectively, however at least one of R 22 - R 25 expresses 
an alicyclic hydrocarbon group. It may combine with each other and R 23 and R 24 may form a ring. 
[0040] 

In general formula (pi) - (pV), a straight chain which has 1-4 carbon atoms or an alkyl group of branching 
which may be substitution or unsubstituted any is expressed as an alkyl group in R 12 - R 25 . As the alkyl group, 
a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl group, a 
sec-butyl group, t-butyl group, etc. are mentioned, for example. 

As further substituent of the above-mentioned alkyl group, an alkoxy group of 1-4 carbon numbers, a 
halogen atom (a fluorine atom, a chlorine atom, a bromine atom, iodine atoms), an acyl group, an acyloxy 
group, a cyano group, a hydroxyl group, a carboxy group, an alkoxycarbonyl group, a nitro group, etc. can be 
mentioned. 
[0041] 

As an alicyclic hydrocarbon group which an alicyclic hydrocarbon group, or Z and a carbon atom in R,, - R 25 
form, monocyclic or a polycyclic type may be sufficient. Specifically, a basis which has bicyclo [ with a 
carbon numbers of five or more monocyclo ], tricyclo, tetracyclo structure, etc. can be mentioned. As for 
the carbon number, 6-30 pieces are preferred, and especially its 7-25 carbon numbers are preferred. These 
alicyclic hydrocarbon groups may have a substituent. 

Below, a constructional example of an alicyclic portion is shown among alicyclic hydrocarbon groups. 

[0042] 

[Formula 6] 
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[0043] 
[Formula 7] 
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(40) (41) (42) 



(43) 



(44) (45) 



(46) 



[0044] 
[Formula £ 



o o O O 

(47) (48) (49) (50) 



[0045] 

In this invention, as what has the above-mentioned desirable alicyclic portion, An adamanthyl group, a 
NORUADA man chill group, decalin residue, a tricyclo deca nil group, a tetracyclo dodecanyl group, a 
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norbornyl group, a cedrol group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclodeca nil 
group, and a cyclo dodecanyl group can be mentioned. They are an adamanthyl group, decalin residue, a 
norbornyl group, a cedrol group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclodeca nil 
group, a cyclo dodecanyl group, and a tricyclo deca nil group more preferably. 
[0046] 

As a substituent of these alicyclic hydrocarbon groups, an alkyl group, a substituted alkyl group, a halogen 

atom, a hydroxyl group, an alkoxy group, a carboxyl group, and an alkoxycarbonyl group are mentioned. 

As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 

isopropyl group, and a butyl group, express a substituent chosen from a group which consists of a methyl 

group, an ethyl group, a propyl group, and an isopropyl group desirable still more preferably. 

As a substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an alkoxy group can be 

mentioned. 

As the above-mentioned alkoxy group, a thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, 

a propoxy group, a butoxy group, etc. can be mentioned. 

[0047] 

It is preferred to contain a repeating unit expressed with formula (I) whose A is a single bond, and either [ at 
least / whose ] resin (A) or (B) is a basis as which ALG is expressed in a general formula (pi) or (pll). 
In general formula (I) from a point (SEM resistance) with little change of pattern size at the time of 
observation, A is a single bond in a scanning electron microscope, and especially a repeating unit that is a 
basis as which ALG is expressed below is preferred. 
[0048] 
[Formula 9] 




R 2 7 



[0049] 

R 26 and R 27 express a straight chain of 1-4 carbon numbers, or an alkyl group of branching independently 

respectively. 

[0050] 

An example of a monomer which is equivalent to a repeating unit shown by general formula (I) hereafter is 

shown. 

[0051] 

[Formula 10] 
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[0052] 

[Formula 11] 
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[0053] 

[Formula 12] 
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[Formula 13] 
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[Formula 15] 
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[0057] 

As for the resin (A) and (B), it is preferred to contain the repeating unit expressed with general formula (II). 
[0058] 

[Formula 16] 
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[0059] 

In general formula (II), R 3 expresses a hydrogen atom or a methyl group. 

(However, when resin (A) has a repeating unit expressed with general formula (II), R 3 expresses a hydrogen 
atom.) 

A 3 expresses a single bond or a divalent connecting group. 
Z 3 expresses an alicyclic hydrocarbon group of p+1 value, 
p expresses an integer of 1-3. 

That is, -Z 3 -(OH) p expresses with an alicyclic hydrocarbon group a basis which p hydroxyl groups replaced. 
[0060] 

The thing same as a divalent connecting group of A 3 as A in general formula (I) can be mentioned, and the 
same may be said of a desirable basis. 

As an alicyclic hydrocarbon group of Z 3 , R n about ALG in general formula (I) - an alicyclic hydrocarbon 
group as R 25 can be mentioned, and the same may be said of a desirable basis. 

p hydroxyl groups may be replaced by any of the alicyclic hydrocarbon group of Z 3 itself, and a substituent 

portion which alicyclic hydrocarbon has. 

[0061] 

In the case of line pattern formation by under exposure, a repeating unit expressed with a following general 
formula (Ha) is preferred as a repeating unit which is general formula (II) and is expressed in that a large 
exposure margin is obtained. 
[0062] 

[Formula 17] 

-(■CH 2 -C-)- 

c=o (Ma) 




R 32 



[0063] 

R 30 expresses a hydrogen atom or a methyl group among a general formula (Ha). 

R 3i " R 33 express a hydrogen atom, a hydroxyl group, or an alkyl group independently respectively, however 
at least one expresses a hydroxyl group. 
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(However, when resin (A) has a repeating unit expressed with a general formula (Ha), R 30 expresses a 

hydrogen atom.) 

[0064] 

In the case of the hole pattern formation by under exposure, it is still more preferred that two of R 31 - R 33 
are hydroxyl groups in the repeating unit expressed with a general formula (Ha) with the point that a large 
exposure margin is obtained. 
[0065] 

Although the example of the repeating unit expressed with general formula (II) below is given, it does not 

limit to these. 

[0066] 

[Formula 18] 



22 



JP 2004-302199 



CH 3 

I H 

i i 

c— O C— o 



CH 3 

— CH-! C CHo C 
I I 

c=o c=o 



1 ^ I / I 

-OH 

OH OH 





CH 3 

I H 

-CH 2 — C— — CH 2 — C — 

i =o X 3 r° 9H: 

0 ^ -OH 0 ^Zfc^ 0H 

CH3 CH3 

CH 3 CH3 

— CH 2 C CH 2 c 

c=o ? H c=o 

1 

-OH 

OH 



[0067] 

[Formula 19] 
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[0068] 

[Formula 20] 
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[0069] 

The resin (A) and (B) is a point which controls the hole modification at the time of etching, and it is 
preferred to contain the repeating unit which has alicycle lactone structure. 

As a repeating unit which has alicycle lactone structure, the repeating unit which has cyclohexane lactone, 

norbornane lactone, or adamantane lactone can be mentioned, for example. 

[0070] 

For example, as a repeating unit which has norbornane lactone, the acrylic repeating unit which has a basis 
expressed with following general formula (a-1) - (a-3) (meta-). the acrylic repeating unit which has a basis 
expressed with a following general formula (a-4) and (a-5) as a repeating unit which has cyclohexane 
lactone (meta-). The acrylic repeating unit which has a basis expressed with following general formula (VI) 
as a repeating unit which has adamantane lactone (meta) can be mentioned. 

especially an acrylic repeating unit that has a basis especially expressed with a following general formula 

(a-1) and either - (a-3) (meta-) is preferred. 

[0071] 

[Formula 21] 
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[0072] 

In general formula (a-1) - (a-5), R, - R 6 express a hydrogen atom, an alkyl group, a cycloalkyl group, or an 
alkenyl group independently respectively. Two of R, - R 6 may form a ring unitedly. 

The case where it is a hydrogen atom means not having replaced about each of R, - R 6 . For example, the 
cyclic structure in a general formula (a~1) may have five substituents (an alkyl group, a cycloalkyl group, or 
an alkenyl group) at the maximum as R, - R 5 . 
[0073] 

The alkyl group as R, - R 6 may have a substituent, and is a straight chain or a branched alkyl group. 

As a straight chain or a branched alkyl group, the straight chain of 1-12 carbon numbers or a branched alkyl 

group is preferred, They are a straight chain of 1-10 carbon numbers, or a branched alkyl group more 

preferably, They are a methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl group, an 

isobutyl group, a sec-butyl group, t-butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl group, 

a nonyl group, and a decyl group preferably. 

[0074] 

A cycloalkyl group as R, - R 6 may have a substituent, and its thing of 3-8 carbon numbers of a cyclopropyl 
group, a cyclopentylic group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, etc. is preferred. 
An alkenyl group as R, - R 6 may have a substituent, and its thing of 2-6 carbon numbers of a vinyl group, a 
propenyl group, a butenyl group, a hexenyl group, etc. is preferred. 

As a ring which two of R, - R 6 combine and form, three to 8 membered-rings, such as a cyclopropane ring, a 

cyclobutane ring, a cyclopentane ring, a cyclohexane ring, and a cyclooctane ring, are mentioned. 

R, in general formula (a-1) - (a-5) - R 6 may be connected with any of a carbon atom which constitutes an 

annular skeleton. 

[0075] 

As a desirable substituent which the above-mentioned alkyl group, a cycloalkyl group, and an alkenyl group 
may have, An alkoxy group of 1-4 carbon numbers, a halogen atom (a fluorine atom, a chlorine atom, a 
bromine atom, iodine atoms), an acyl group of the carbon numbers 2-5, an acyloxy group of the carbon 
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numbers 2-5, a cyano group, a hydroxyl group, a carboxy group, an alkoxycarbonyl group of the carbon 

numbers 2-5, a nitro group, etc. can be mentioned. 

[0076] 

As a repeating unit which has a basis expressed with general formula (a-1) - (a-5), a repeating unit 

expressed with following general formula (V) can be mentioned. 

[0077] 

[Formula 22] 

-f-CH 2 -C-)- (V) 




O 



A'— B; 



[0078] 

R b0 expresses the substitution or the unsubstituted alkyl group of a hydrogen atom, a halogen atom, or the 
carbon numbers 1-4 among general formula (V). (However, when resin (A) has a repeating unit expressed 
with general formula (V), R b0 expresses a hydrogen atom.) 

What was previously illustrated as a desirable substituent which the alkyl group as R, b in said general 
formula (V~1) - (V-4) may have as a desirable substituent which the alkyl group of R b0 may have is 
mentioned. 

As a halogen atom of R b0 , a fluorine atom, a chlorine atom, a bromine atom, and iodine atom can be 
mentioned. R b0 has a preferred hydrogen atom. 

A' expresses a single bond, an ether group, an ester group, a carbonyl group, an alkylene group, or the 
divalent basis that combined these. 

B 2 expresses a basis shown by a general formula (V-1) - (V-4) inner either. In A', a thing of a following 

formula is mentioned as a this ************ divalent basis, for example. 

[0079] 

[Formula 23] 
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[0080] 

In the above-mentioned formula, R ab and R bb express a hydrogen atom, an alkyl group, a substituted alkyl 
group, a halogen atom, a hydroxyl group, and an alkoxy group, may be the same or may differ. [ both ] 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an 
isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, the alkoxy 
group of a hydroxyl group, a halogen atom, and the carbon numbers 1-4 can be mentioned. 
As an alkoxy group, the thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, a propoxy group, 
a butoxy group, etc. can be mentioned. 

As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned. 
r1 — an integer of 1-10 — an integer of 1-4 is expressed preferably, m — an integer of 1-3 — 1 or 2 is 
expressed preferably. 
[0081] 

Although an example of a repeating unit expressed with general formula (V) below is given, the contents of 

this invention are not limited to these. 

[0082] 
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[0083] 

[Formula 25] 
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[0084] 

[Formula 26] 
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[0085] 

[Formula 27] 
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[Formula 28] 
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[Formula 29] 



34 



CH 3 CH 3 
-{CH 2 -C-)- -fCH 2 -C-)- 

0 (CH 2 ) 2 -c' O (CH 2 ) 2 -C 

H 3 C-\^ 



H 



CH 3 
I 



-(CH 2 -C-)— -fcH 2 C-)- 

* C ~°\ P rf°~°\ 

0 (CH 2 ) 2 -< 0 (CH 2 } 2 -( 



O 
H 3 C 



CH 3 

— (CH 2 -C^)- 

n* C "°\ 

° (CH 2 ) 2 -O x / 
C-(CH 2 ) 2 -C v 
0 o 



CH 3 

0 (CH 2 ) 2 -Q ^° 

C-(CH 2 )2-C N <fH 3 

o o- 



o- 

c 



[0088] 

[Formula 30] 
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[0089] 

[Formula 31] 
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[0090] 

As a repeating unit which has adamantane lactone, a repeating unit expressed with following general formula 

(VI) can be mentioned. 

[0091] 

[Formula 32] 



— CH 2 -C — 



[0092] 

In general formula (VI), A 6 expresses the combination of independent or two bases or more chosen from the 
group which consists of a single bond, an alkylene group, a cyclo alkylene group, an ether group, a thioether 
group, a carbonyl group, and an ester group. 

R 6a expresses a hydrogen atom, the alkyl group of the carbon numbers 1-4, a cyano group, or a halogen 
atom. (However, when resin (A) has a repeating unit expressed with general formula (VI), R 6a expresses a 
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hydrogen atom.) 
[0093] 

In general formula (VI), the basis expressed with a following formula can be mentioned as an alkylene group 
of A 6 . 

-[C (Rnf) (Rng)] r- 

RnfRng expresses a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl 
group, and an alkoxy group among the above-mentioned formula, and both may be the same or may differ. 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an 
isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, a hydroxyl 
group, a halogen atom, and an alkoxy group can be mentioned. As an alkoxy group, the thing of the carbon 
numbers 1-4 of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned. 
As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned, r is 
an integer of 1-10. 
[0094] 

In general formula (VI), as a cyclo alkylene group of A 6 , ten things are mentioned from the carbon number 3, 
and a cyclopentylene group, a cyclohexylene group, a cyclooctylene group, etc. can be mentioned. 
[0095] 

An owner pons type alicyclic ring containing Z 6 may have a substituent. As a substituent, for example A 
halogen atom, an alkoxy group (preferably carbon numbers 1-4), An alkoxycarbonyl group (preferably carbon 
numbers 1~5), an acyl group, (for example, a formyl group and benzoyl), and an acyloxy group (for example, 
propyl carbonyloxy group.) A benzoyloxy group, an alkyl group (preferably carbon numbers 1-4), a carboxyl 
group, a hydroxyl group, and alkyl sulfonyl sulfamoyl groups (-CONHS0 2 CH 3 etc.) are mentioned. An alkyl 
group as a substituent may be further replaced by hydroxyl group, halogen atom, an alkoxy group (preferably 
carbon numbers 1-4), etc. 
[0096] 

In general formula (VI), an oxygen atom of an ester group combined with A 6 may be combined in which 
position of a carbon atom which constitutes an owner pons type alicyclic ring structure containing Z 6 . 
[0097] 

Although an example of a repeating unit expressed with general formula (VI) below is given, it is not limited 

to these. 

[0098] 

[Formula 33] 
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[0099] 
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[0100] 

The resin (A) and (B) can contain the repeating unit which has the lactone structure further expressed with 

following general formula (IV). 

[0101] 

[Formula 35] 



-fCHa-C-)- 

COO-W^Lc 



Re J 



(IV) 



40 



JP 2004-302199 



[0102] 

R la expresses a hydrogen atom or a methyl group among general formula (IV). 

(However, when resin (A) has a repeating unit expressed with general formula (IV), R la expresses a hydrogen 
atom.) 

W, expresses combination of independent or two bases or more chosen from a group which consists of a 
single bond, an alkylene group, an ether group, a thioether group, a carbonyl group, and an ester group. 
R al , R bl , R cl , R dl , and R el express an alkyl group of a hydrogen atom or the carbon numbers 1-4 independently 
respectively, m and n express an integer of 0-3 independently respectively, and m+n is six or less [ 2 or 
more ]. 
[0103] 

As an alkyl group of the carbon numbers 1-4 of R al - R e) , a methyl group, an ethyl group, a propyl group, an 
isopropyl group, n-butyl group, an isobutyl group, a sec-butyl group, t-butyl group, etc. can be mentioned. 
[0104] 

In general formula (IV), a basis expressed with a following formula can be mentioned as an alkylene group of 
W,. 

-[C (Rf), (Rg)] r, - 

Rf and Rg express a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl 
group, and an alkoxy group among the above-mentioned formula, and both may be the same or may differ. 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an 
isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, a hydroxyl 
group, a halogen atom, and an alkoxy group can be mentioned. 

As an alkoxy group, a thing of the carbon numbers 1-4 of a methoxy group, an ethoxy basis, a propoxy group, 
a butoxy group, etc. can be mentioned. 

As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned. 

r, is an integer of 1-10. 

[0105] 

As further substituent in the above-mentioned alkyl group, a carboxyl group, an acyloxy group, a cyano 
group, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl group, an alkoxy group, a 
substitution alkoxy group, an acetyl amide group, an alkoxycarbonyl group, and an acyl group are mentioned. 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, a butyl group, a cyclopropyl group, a cyclobutyl group, and a cyclopentylic group, can be 
mentioned here. As a substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an 
alkoxy group can be mentioned. An alkoxy group etc. can be mentioned as a substituent of a substitution 
alkoxy group. As an alkoxy group, a thing of the carbon numbers 1-4 of a methoxy group, an ethoxy basis, a 
propoxy group, a butoxy group, etc. can be mentioned. An acetoxy group etc. are mentioned as an acyloxy 
group. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned. 
[0106] 
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Although an example of a monomer which is equivalent to a repeating unit shown by general formula (IV) 

hereafter is shown, it is not limited to these. 

[0107] 

[Formula 36] 
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[Formula 37] 
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[0109] 

[Formula 38] 
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In the example of the above-mentioned general formula (IV), - (IV-36) is preferred from the point that an 

exposure margin becomes fitness more (IV— 1 7). 

[0111] 

As other acrylic ester which the resin (A) and (B) may contain, The carbon number of an alkyl group is alkyl 
acrylate of 1-10 preferably, For example, methyl acrylate, ethyl acrylate, acrylic acid propyl, Acrylic acid 
amyl, acrylic acid cyclohexyl, acrylic acid ethylhexyl, Acrylic acid octyl, acrylic acid-t-octyl, chlorethyl 
acrylate, 2-hydroxyethyl acrylate , 2,2-dimethyl hydroxypropyl acrylate, 5-hydroxypentyl acrylate, 
trimethylolpropane monoacrylate, pentaerythritol monoacrylate, furfuryl acrylate, tetrahydrofurfuryl 
acrylate, etc. can be mentioned. 
[0112] 

As other methacrylic acid ester which resin (B) may contain, A carbon number of an alkyl group is 
alkylmetaacrylate of 1-10 preferably, Methyl methacrylate, ethyl methacrylate, propyl methacrylate, 
Isopropyl methacrylate, amyl methacrylate, hexyl methacrylate, Cyclohexyl methacrylate, octyl 
methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxybutyl methacrylate, 5-hydroxypentyl methacrylate, 
2,2-dimethyl- 3-hydroxypropyl methacrylate, trimethylolpropanemono- methacrylate, pentaerythritol 
mono- methacrylate, furfuryl methacrylate, tetrahydrofurfuryl methacrylate, etc. can be mentioned. 
[0113] 

The resin (A) and (B) is compoundable in accordance with a conventional method (for example, radical 
polymerization). For example, as the general synthesis method, are a package or monomer species are 
taught to a reaction vessel in the middle of a reaction, This if needed A reactional solvent, for example, a 
tetrahydrofuran, 1,4-dioxane, Ether, such as diisopropyl ether, and the ketone like methyl ethyl ketone and 
methyl isobutyl ketone. Like an ester solvent like ethyl acetate, and the further below-mentioned 
propylene-glycol-monomethyl-ether acetate, After making it dissolve in a solvent in which various 
monomers may be dissolved and being uniform, a polymerization is made to start using radical initiators (an 
azo initiator, peroxide, etc.) of heating and marketing if needed under inert gas atmospheres, such as 
nitrogen and argon. An initiator is added by an addition or division by request, after ending reaction, it 
supplies to a solvent and desired polymer is collected by methods, such as a granular material or solid 
recovery. Concentration of a reaction is more than 20 mass %, and more than 30 mass % is more than 40 
mass % still more preferably preferably. Reaction temperature is 10 ** - 150 **, and is 50-100 ** still more 
preferably 30 ** - 120 ** preferably. 
[0114] 

desirable [20- 70 mol% of content of an acrylic repeating unit which has an acidolysis nature group / among 
all the repeating units ] among resin (A) — more — desirable — 24 - 65-mol % — they are 28 - 60-mol % 
still more preferably. 

desirable [ 20-70 mol% of content of an acrylic repeating unit expressed with general formula (I) ] among all 
the repeating units — more — desirable — 24-65-mol % — it is 28-60-mol % still more preferably, 
desirable [ 20-70 mol% of content of an acrylic repeating unit expressed with general formula (II) ] among all 
the repeating units — more — desirable — 24-60-mol % — it is 28-60-mol % still more preferably, 
desirable [ 5-60 mol% of content of an acrylic repeating unit which has alicycle lactone structure ] among all 
the repeating units — more — desirable — 10-55-mol % — it is 15-50-mol % still more preferably. 
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a total amount of the three above-mentioned sorts of repeating units — the inside of all the repeating units 
— usually — 60-100-mol % — desirable — 70-100-mol % — it is 80-100-mol % more preferably, 
desirable [ all the 5-60 mol% in a repeating unit of content of an acrylic repeating unit which has lactone 
structure in a side chain ] — more — desirable — 10-50-mol % — it is 15-45-mol % still more preferably. 
[0115] 

desirable [ 20 - 55 mol% of content of a repeating unit containing acidolysis nature groups, such as an 
acrylic repeating unit expressed with general formula (I) (meta-), / among all the repeating units / as a total 
amount ] among resin (B) — more — desirable — 24 - 50-mol % — they are 28 - 45-mol % still more 
preferably. 

desirable [ 1-30 mol% of content of an acrylic repeating unit expressed with general formula (II) (meta-) ] 
among all the repeating units — more — desirable — 5-25-mol % — it is 10-20-mol % still more preferably, 
desirable [ all the 5-60 mol% in a repeating unit of content of an acrylic repeating unit which has alicycle 
lactone structure (meta-) ] — more — desirable — 10-55-mol % — it is 15-50-mol % still more preferably, 
desirable [ all the 5-60 mol% in a repeating unit of content of an acrylic repeating unit which has lactone 
structure in a side chain (meta-) ] — more — desirable — 10-50-mol % — it is 15-45-mol % still more 
preferably. 
[0116] 

[3]A compound which generates acid by the exposure of active light or radiation (B ingredient) 

A resist composition of this invention contains a compound (photo-oxide generating agent) which generates 

acid by the exposure of active light or radiation. 

[0117] 

As a photo-oxide generating agent used by this invention, a photoinitiator of optical cationic polymerization, 
a publicly known light (400-200-nm ultraviolet rays and a far ultraviolet ray — preferably especially) 
currently used for a photoinitiator of an optical radical polymerization, an optical decolorizing agent of 
coloring matter, optical alterant, or micro resist Compounds which generate acid by g line, h line, i line, KrF 
excimer laser light, ArF excimer laser light, an electron beam, X-rays, a molecular beam, or an ion beam, and 
those mixtures can be used choosing them suitably. 
[0118] 

As a photo-oxide generating agent used for other this inventions, For example, diazonium salt, ammonium 
salt, phosphonium salt, iodonium salt, Onium salt, such as sulfonium salt, a seleno NIUMU salt, and arsonium 
salt, An organic halogenated compound, an organic metal/organic halogenated compound, a photo-oxide 
generating agent that has o-nitrobenzyl type protective group, A compound which is represented by imino 
sulfonate etc. and which carries out a photolysis and generates sulfonic acid, a disulfon compound, an 
diazoketo sulfone, an diazodisulfon compound, etc. can be mentioned. 

A basis which generates acid by such lights, or a compound which introduced a compound into a main chain 

or a side chain of polymer can be used. 

[0119] 

Furthermore, V.N.R.Pillai, Synthesis, (1), 1 (1980), A. Abad etal, Tetrahedron Lett., (47) 4555 (1971), D.H.R. A 
compound which generates acid by light of a statement can also be used for Barton etal, J.Chem.Soc, (C), 
329 (1970), U.S. Pat. No. 3,779,778, European patent No. 126,712, etc. 
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[0120] 

In a compound which decomposes by the exposure of the above-mentioned active light or radiation, and 
generates acid, especially other photo-oxide generating agents effectively used together are explained 
below. 

(1) S-triazine derivative expressed with an oxazole derivative or a general formula (PAG2) expressed with a 

following general formula (PAG1) which a trihalomethyl group replaced. 

[0121] 

[Formula 39] 

R 202 

N-N fc| ,-L 
u * N N 

R^V^CCOa MsC A N A C(Y) 3 

(PAG1) (PAG2) 



[0122] 

As for the aryl group which is not replaced [ substitution or ], an alkenyl group, and R 202 , R 20 ' shows among a 
formula the aryl group which is not replaced [ substitution or ], an alkenyl group, an alkyl group, and -C(Y) 3 . 
Y shows a chlorine atom or a bromine atom. 

Although the following compounds can specifically be mentioned, it is not limited to these. 
[0123] 

[Formula 40] 
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CH-CH-C, ,C-CCt 3 CH 3 ' 



ch-ch-c1 Jc-cci 3 



N-N 

ch-ch-c, ,'c-ca. 



HsCO-^^- CH-CH- C[ Jc- CBr 3 WCtfV>-£^- 

~ (PAG1 ' 3) 0 («■«) 

f )=v N-N N—N 

°iJV-CH»CH~c_c-cc. 3 ^CH^CH-^cl^C-CC, 

(PAG1 - S) _ (PAOI-6) 

QQ>- CH.CH- C _ C- CC^ QKCH.CH-<Q)- CH.CH- C^' 



N-N 

C- CO, 



n n 

a 3 c n cci 3 n^n N -^ N 

(MM) 

(PAG2-4) 

OCH 3 



OCH3 




O 

C0CH 3 V=< 



11 j 11 j J J 

CI 3 C N CCb CI 3 c"n CO, Ct 9 C N^CCI, 
(PAG2-7) 



(PAG2-5) 
OCH3 



(PAG2-6) 



CH=CH 

■A 



9 9 



9 



CH-CH 



(PAC2-8) (PAG2-9) 



[0124] 

(2) Iodonium salt expressed with the following general formula (PAG3), or sulfonium salt expressed with a 
general formula (PAG4). 
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[0125] 

[Formula 41] 



Ar 2 ' 



\ 



(PAG3) 





[0126] 



Formula Ar' and Ar 2 show respectively the aryl group which is not replaced [ substitution or ] independently 



p203 p204 anc j p2os snow respectively the alkyl group which is not replaced [ substitution or ] and an aryl 
group independently. 



Z is shown and an opposite anion For example, BF 4 , AsF 6 , PF 6 , SbF 6 , SiF 6 2 , Perfluoro 
alkane-sulfonic-acid anions, such as CI0 4 ~ and CF 3 S0 3 ~, Although condensation polynuclear 
aromatic-sulfonic-acid anions, such as a pentafluoro benzenesulfonic acid anion and a 
naphthalene-1 -sulfonate anion, an anthraquinone sulfonate anion, a sulfonic group content color, etc. can 
be mentioned, it is not limited to these. 



Two and Ar 1 of R 203 , R 204 , and the R 205 , and Ar 2 may be combined via each single bond or substituent. 



here. 



[0127] 



[0128] 



[0129] 

Although a compound shown below as an example is mentioned, it is not limited to these. 
[0130] 

[Formula 42] 
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[0131] 

[Formula 43] 
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[0132] 

[Formula 44] 



51 




[0133] 

[Formula 45] 




[0134] 

[Formula 46] 



53 



(n)C 4 H 9 




(PAG4-19) 




(PAG4-25) 



[0135] 

[Formula 47] 



54 




[0136] 

[Formula 48] 
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PAG4-37 



CF 3 SOi 



[0137] 

[Formula 49] 



S-Ph 2 0 3 S-CF 3 (PAG4-38) 



S-Ph 2 ~0 3 S-C 4 F g (PA64-39) 




S-Ph 2 0 3 S~CF 3 (PAG4-40) 



S-Ph 2 0 3 S-C 4 F 9 (PAG4-41) 



CH 3 (PAG4 42) 

-}"0-<Q^S-Ph 2 0 °3 SH O^- CH 3 (PAG4-43) 
— [~0-^^-S-Ph 2 0 O 3 S-CF 3 (PAG4-44) 
— )-OHQ)-S-Ph 2 e 0 3 S-C 4 F 9 (PAG4-45) 
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[0138] 

[Formula 50] 



-S-Ph 2 0 3 S--(^J>-CH3 (PAG4-46) 

Ph 2 e 0 3 S~CF 3 (PAG4-47) 

^Q)~~S-Ph 2 °0 3 S-C 4 F 9 (PAG4-48) 

G 0 3 S-CF 3 (PAG4-49) 

("HCH^ S 03S-C 4 F 9 (PAG4-50) 

— |— ^^-S-Ph 2 Q 0 3 S-CF 3 (PAG4-51) 

™|— ^Q)-S-Ph 2 Q 0 3 S-C 4 F 9 (PAG4-52) 



[0139] 

[Formula 51] 
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(PAG 4-53) (PAG 4-54) 




(PAG 4-55) (PAG 4-56) 




(PAG 4-61) (PAG 4-62) 



[0140] 

[Formula 52] 
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CF 3 (CF 2 )3S03- 

(PAG 4-67) 




CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-68) 



0 

CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-69) 



CF 3 (CF 2 ) 3 S03 
(PAG 4-70) 



[0141] 

[Formula 53] 
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o'-p 

0 

CF 3 S0 3 - 
(PAG 4-71) 

0 

CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-73) 

^ S 'P 

0 

CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-75) 




CF3SO3- 
(PAG 4-77) 



CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-79) 
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0 

CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-72) 

0 

CF 3 S0 3 - 
(PAG 4-74) 

0 

CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-76) 




CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-78) 




CF3SO3- 
(PAG 4-80) 
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[0142] 

[Formula 54] 



61 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-81) 

OJU> 

2 CF 3 S0 3 - 
(PAG 4-83) 

OJUQ 

2 CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-85) 

CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-87) 

CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-89) 

4 

n-Bu' ^ 

CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-91) 




CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-82) 



OJjO 

2 CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-84) 




CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-86) 



^ -CH 2 CH 2 (CF 2 ) 5 CF 3 

CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-88) 



CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-90) 



T 0 

CF 3 (CF 2 ) 3 S0 3 - 
CPAG 4-92) 



[0143] 
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[0144] 

[Formula 56] 




CF 3 CF 3 

(PAG4-95) (PAG4-96) 

[0145] 

In the above, Ph expresses a phenyl group. 

A general formula (PAG3) and the above-mentioned onium salt shown by (PAG4) are publicly known, for 
example, can be compounded by the method of a statement to U.S. Pat. No. 2,807,648 and said 4,247,473 
No., JP,53-101,331,A, etc. 
[0146] 

(3) An imino sulfonate derivative expressed with a disulfon derivative or a general formula (PAG6) expressed 

with a following general formula (PAG5). 

[0147] 
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[Formula 57] 

o 



R 206 — S0 2 -0~l< > 



A 

V 



(PAG5) (PAG6} 0 



[0148] 

Ar 3 and Ar 4 show respectively the aryl group which is not replaced [ substitution or ] independently among a 
formula. R 206 shows the alkyl group which is not replaced [ substitution or ] and an aryl group. A shows the 
alkylene group which is not replaced [ substitution or ], an alkenylene group, and an allylene group. 
[0149] 

Although the compound shown below as an example is mentioned, it is not limited to these. 
[0150] 

[Formula 58] 



64 




[0151] 

[Formula 59] 
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[0152] 

[Formula 60] 



(PAGS-13) 



O F F 

(PAG6-15) 



,N-0-SOa-CF 3 
0 (PAG6-16) 



0 ^ 1 0 <—"» 

O F F 

(PA66-19) ° 

(PAG6-20) 



[0153] 

[Formula 61] 
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[0154] 

[Formula 62] 
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[0155] 

(4) The diazodisulfon derivative expressed with a following general formula (PAG7). 
[0156] 

[Formula 63] 
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R-S- 




S — R 



[0157] 

R expresses here a straight chain, branching, an annular alkyl group, or an aryl group that may be replaced. 

Although a compound shown below as an example is mentioned, it is not limited to these. 

[0158] 

[Formula 64] 




(PAG7-1) 



O 



O 




(PAG7-2) 




(PAG7-3) 



O 



O 




(PAG7-4) 



O 



O 




(PAG7-5) 



O 



O 



[0159] 

[Formula 65] 
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O N 2 0 



Br ^O"f J "f"0- Br (pag7 " 7) 



<^> S 8 



I! I 

O CH 3 



O N, O 

Of J - : 



[0160] 

the addition of these photo-oxide generating agents is usually used in the range of 0.01 - 30 mass % on the 
basis of the solid content in a constituent — desirable — 0.3 to 20 mass % — it is used in the range of 0.5 
- 10 mass % still more preferably. 

There is a tendency they to become the tendency for sensitivity to become low if there are few additions of 
a photo-oxide generating agent than 0.001 mass %, and for the optical absorption of resist to become high 
too much, and for aggravation of a profile and a process (especially bake) margin to become narrow if there 
are more additions than 30 mass %. 

In this invention, a compound which decomposes by the exposure of active light or radiation, and generates 

sulfonic acid is preferred. 

[0161] 

[4] Other additive agents 

A positive resist composition of this invention can be made to contain a compound etc. which promote 
solubility over a surface-active agent, an organic base nature compound, an acidolysis nature lysis inhibition 
compound, a color, a plasticizer, a photosensitizer, and a developing solution further if needed. 
[0162] 

(a) Surface-active agent 

a positive resist composition of this invention — a surface-active agent — a fluorine system and/or a 
silicon system surface-active agent are contained preferably. 

As for a positive resist composition of this invention, it is preferred to contain either of the surface-active 
agents containing both a fluorochemical surfactant, a silicon system surface-active agent and a fluorine 
atom, and a silicon atom or two sorts or more. 

When a positive resist composition of this invention contains the above-mentioned acidolysis nature resin 
and the above-mentioned surface-active agent, especially when line width of a pattern is much more thin, it 
is effective, and a developing defect is improved further. 
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[0163] 

As these fluorine systems and/or a silicon system surface-active agent, for example JP,62-36663,A, 
JP,61-226746,A, JP,61-226745,A, JP,62-170950,A, JP,63-34540,A, JP.7-2301 65,A, JP,8-62834,A, 
JP,9-54432,A, JP,9-5988,A, JP,2002-277862,A, a U.S. Pat. No. 5405720 specification, The No. 5360692 
specification, the No. 5529881 specification, the No. 5296330 specification, the No. 5436098 specification 
and the No. 5576143 specification — said — The No. 5294511 specification and a surface-active agent 
given [ the ] in the No. 5824451 specification can be mentioned, and a surface-active agent of the following 
marketing can also be used as it is. 

As a fluorine system and/or a silicon system surface-active agent of marketing which can be used, For 
example, EFUTOPPUEF301 , EF303, (made in new Akita Chemicals), Fluorad FC430, 431 (made by Sumitomo 
3M), the megger fuck F171, F173, F176, F189, R08 (made by Dainippon Ink & Chemicals, Inc.), A 
fluorochemical surfactant or silicon system surface-active agents, such as the Sir chlorofluocarbon S-382, 
SCs 101, 102, 103, 104, 105, and 106 (made by Asahi Glass Co., Ltd.), and Troysol S-366 (made in Troy 
Chemical), can be mentioned. Polysiloxane polymer KP-341 (made by Shin-Etsu Chemical Co., Ltd.) can be 
used as a silicon system surface-active agent. 
[0164] 

As a fluorine system and/or a silicon system surface-active agent, Besides a publicly known thing as shown 
above, A surface-active agent using a polymer which has the fluoro aliphatic group drawn from a fluoro 
aliphatic compound manufactured by the telomerization method (called the telomer process) or the 
co-oligomerization method (called the oligomer method) can be used. A fluoro aliphatic compound is 
compoundable by a method indicated to JP,2002-90991,A. 

As a polymer which has a fluoro aliphatic group, a copolymer with a monomer, acrylate (poly (oxyalkylene)), 
and/or (poly (oxyalkylene)) methacrylate which have a fluoro aliphatic group is preferred, Block 
copolymerization also of what is distributed irregularly may be carried out. As a poly (oxyalkylene) group, A 
poly (oxyethylene) group, a poly (oxypropylene) group, a poly (oxybutylene) basis, etc. are mentioned, A unit 
which has the alkylene of different chain length in the same chain length, such as poly (block coupling frame 
of oxyethylene, oxypropylene, and oxyethylene) and a poly (block coupling frame of oxyethylene and 
oxypropylene) basis, may be sufficient. A copolymer of a monomer and acrylate (poly (oxyalkylene)) (or 
methacrylate) which have a fluoro aliphatic group not only in a copolymer 2 yuan, A monomer which has two 
or more sorts of different fluoro aliphatic groups, and a copolymer of three or more element systems which 
carried out copolymerization of two or more sorts of different acrylate (poly (oxyalkylene)) (or methacrylate) 
etc. simultaneously may be sufficient. 

For example, the megger fuck F1 78, F-470, F-473, F-475, F-476, and F-472 (made by Dainippon Ink & 
Chemicals, Inc.) can be mentioned as a commercial fluorine system and/or a silicon system surface-active 
agent. A copolymer of acrylate (or methacrylate) and acrylate (poly (oxyalkylene)) (or methacrylate) which 
have C 6 F 13 group, A copolymer of acrylate (or methacrylate), acrylate (poly (oxyethylene)) (or methacrylate), 
and acrylate (poly (oxypropylene)) (or methacrylate) which have C 6 F, 3 group, A copolymer of acrylate (or 
methacrylate) and acrylate (poly (oxyalkylene)) (or methacrylate) which have C 8 F 17 group, A copolymer etc. 
of acrylate (or methacrylate), acrylate (poly (oxyethylene)) (or methacrylate), and acrylate (poly 
(oxypropylene)) (or methacrylate) which have C 8 F I7 group can be mentioned. 
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[0165] 

the amount of surface-active agent used receives the positive resist composition whole quantity (except 
for a solvent) — desirable — 0.0001 to 2 mass % — more — desirable — 0.001 to 1 mass % — they are 0.01 
mass % - 1 mass % especially preferably. 
[0166] 

As a surface-active agent which can be used besides the above, Specifically Polyoxyethylene lauryl ether, 
polyoxyethylene stearylether, Polyoxyethylene alkyl ether, such as polyoxyethylene cetyl ether and 
polyoxyethylene oleylether. Polyoxyethylene alkyl aryl ether, such as polyoxyethylene octylphenol ether and 
polyoxyethylene nonyl phenol ether. Polyoxyethylene polyoxypropylene block copolymer. Sorbitan 
monolaurate, sorbitan monopalmitate, sorbitan monostearate, Sorbitan fatty acid ester species, such as 
sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate, Polyoxyethylene sorbitan monolaurate, 
polyoxyethylene sorbitan monopalmitate, The Nonion system surface-active agents, such as 
polyoxyethylene sorbitan fatty acid ester, such as polyoxyethylenesorbitan monostearate, polyoxyethylene 
sorbitan trioleate, and polyoxyethylene sorbitan tristearate, etc. can be mentioned. 
[0167] 

(b) Organic base nature compound 

As for a positive resist composition of this invention, it is preferred to contain an organic base nature 
compound. As a desirable organic base nature compound, it is a compound whose basicity is stronger than 
phenol. A nitrogen-containing basic compound is especially preferred, for example, structure expressed with 
following (A) - (E) is mentioned. 
[0168] 

[Formula 66] 

R 251 

R^-N—R 252 (A) 



[0169] 

Here R 250 , R 25 ', and R 252 , Respectively, independently, it is the substitution or the unsubstituted aryl group of 
a hydrogen atom, the alkyl group of the carbon numbers 1-6, the amino alkyl group of the carbon numbers 
1-6, the hydroxyalkyl group of the carbon numbers 1-6, or the carbon numbers 6-20, and it may combine 
with each other and R 25 ' and R 252 may form a ring here. 
[0170] 

[Formula 67] 
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— N-C=N™ 



=C— N=C- 



R 254 j R 255 

R 253 — C — N— C — R 256 
I I 



• (B) 
' (C) 
CD) 

(E) 



[0171] 

(R 253 , R 254 , R 255 , and R 256 show an alkyl group of the carbon numbers 1-6 independently respectively among a 
formula) 

A desirable compound is a nitrogen-containing basic compound which has two or more nitrogen atoms of 
different chemical environment in a monad, and is a compound which has especially a compound or an 
alkylamino group including both ring structures containing an amino group and a nitrogen atom which are not 
replaced [ substitution or ] preferably. As a desirable example, aminopyridine which is not replaced 
[ guanidine which is not replaced / substitution or /, substitution, or ], Aminopyrrolidine which is not 
replaced [ amino alkyl pyridine which is not replaced / substitution or / substitution or ], inda which is not 
replaced [ substitution or ] — a pyrazole which is not replaced [ sol, substitution, or ]. Pyrimidine which is 
not replaced [ pyrazine which is not replaced / substitution or /, substitution or ], Amino alkyl morpholine 
etc. which is not replaced [ amino morpholine which is not replaced / a piperazine which is not replaced / 
pyrazoline which is not replaced / imidazoline which is not replaced / a pudding which is not replaced / 
substitution or /, substitution, or /, substitution, or /, substitution, or /, substitution, or /, substitution, or ] 
are mentioned. Desirable substituents are an amino group, an amino alkyl group, an alkylamino group, an 
amino aryl group, an arylamino group, an alkyl group, an alkoxy group, an acyl group, an acyloxy group, an aryl 
group, an aryloxy group, a nitro group, a hydroxyl group, and a cyano group. 
[0172] 

As a desirable example of a nitrogen-containing basic compound, guanidine, 1 ,1-dimethylguanidine, 1,1,3,3, - 
tetramethyl guanidine, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 2-dimethylamino pyridine, 
4-dimethylaminopyridine, 2-diethylamino pyridine, 2-(aminomethyl) pyridine, 2-amino-3-methylpyridine, 
2-amino-4-methylpyridine, 2-amino-5-methylpyridine, 2-amino-6-methylpyridine, 3-aminoethyl pyridine, 
4-aminoethyl pyridine, 3-aminopyrrolidine, A piperazine, N-(2-aminoethyl) piperazine, N-(2-aminoethyl) 
piperidine, 4-amino-2,2,6,6-tetramethylpiperidine, 4-piperidino piperidine, 2-imino piperidine, 
1-(2-aminoethyl) pyrrolidine, a pyrazole, 3-amino-5-methyl pyrazole, a 5-amino-3-methyl-1-p-tolyl 
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pyrazole, Pyrazine, 2-(aminomethyl)-5-methyl pyrazine, pyrimidine, 2,4-diaminopyrimidine, 
4,6-dihydroxypyrimidine, 2-pyrazoline, 3-pyrazoline, N-amino morpholine, N-(2-aminoethyl) morpholine, 1, 
5-diazabicyclo [4.3.0]Non-5-ene, 1, 8-diazabicyclo [5.4.0]Undec-7-ene, 1, 4-diazabicyclo [2.2.2]Octane, 
2,4,5-triphenylimidazole, N-methylmorpholine, The 3rd class morpholine derivatives, such as 
N-ethylmorpholine, N-hydroxyethyl morpholine, N-benzylmorpholine, and cyclohexyl morpholino ethyl 
thiourea (CHMETU), and hindered amine (for example, this gazette) given in JP,1 1-52575,A Although a thing 
of a statement, etc. are mentioned to [0005], it is not limited to this. 
[0173] 

Especially a desirable example is 1 and 5-diazabicyclo. [4.3.0]Non-5-ene, 1, 8-diazabicyclo 
[5.4.0]Undec-7-ene, 1, 4-diazabicyclo [2.2.2]Octane, 4-dimethylaminopyridine, hexamethylenetetramine, 
4,4-dimethylimidazoline, pyrrole, pyrazoles, imidazole derivatives, The 3rd class morpholines, such as 
pyridazines, pyrimidines, and CHMETU. Hindered amine, such as bis(1 ,2,2,6, 6-pentamethyl 
4-piperidyl)SEBAGETO. N,N-dihydroxy ethylaniline, N,N-dibutylaniline, trioctylamine, triphenylimidazole, 
antipyrin, 2,6-diisopropylaniline, etc. can be mentioned. 

1, 5-diazabicyclo especially [4.3.0]Non-5-ene, 1, 8-diazabicyclo [5.4.0]Undec-7-ene, 1, 4-diazabicyclo 
[2.2.2]Octane, 4-dimethylaminopyridine, hexamethylenetetramine, CHMETU, bis(1 ,2, 2, 6, 6-pentamethyl 
4-piperidyl)SEBAGETO, N,N-dihydroxy ethylaniline, N,N-dibutylaniline, trioctylamine, triphenylimidazole, 
antipyrin, and 2,6-diisopropylaniline are preferred. 
[0174] 

These nitrogen-containing basic compounds are independent, or are combined two or more sorts and used, 
the amount of nitrogen-containing basic compound used receives solid content of all the constituents of a 
resist composition of this invention — usually — 0.001 to 10 mass % — it is 0.01 to 5 mass % preferably. An 
effect of addition of the above-mentioned nitrogen-containing basic compound is not acquired by less than 
0.001 mass %. On the other hand, when 10 mass % is exceeded, there is a tendency for the development 
nature of a fall of sensitivity or a non-exposed area to get worse. 
[0175] 
[5] Solvent 

A positive resist composition of this invention is melted in a solvent which dissolves each above-mentioned 
ingredient, and is applied on a base material. As a solvent used here, ethylene dichloride, cyclohexanone, 
Cyclopentanone, 2-heptanone, gamma-butyrolactone, methyl ethyl ketone, Ethylene glycol monomethyl 
ether, ethylene glycol monoethyl ether, 2-methoxy ethyl acetate, ethylene glycol monoethyl ether acetate, 
Propylene glycol monomethyl ether (PGME), propylene-glycohmonomethyl-ether acetate (PGMEA), 
Ethylene carbonate, toluene, ethyl acetate, butyl acetate, methyl lactate, Ethyl lactate, methoxy methyl 
propionate, and ethoxyethyl propionate, methyl pyruvate, ethyl pyruvate, pyruvic acid propyl, 
N.N-dimethylformamide, dimethyl sulfoxide, N-methyl pyrrolidone, a tetrahydrofuran, etc. are preferred — 
these solvents — it is used, independent or mixing. 
[0176] 

Also in the above, as a desirable solvent, propylene-glycol-monomethyl-ether acetate, 2-heptanone, 
gamma-butyrolactone, ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol 
monoethyl ether acetate, Propylene glycol monomethyl ether, propylene glycol monoethyl ether, Ethylene 
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carbonate, butyl acetate, methyl lactate, ethyl lactate, methoxy methyl propionate, and ethoxyethyl 

propionate, N-methyl pyrrolidone, and a tetrahydrofuran can be mentioned. 

[0177] 

Each ingredient is dissolved in a solvent, it is preferred as concentration of total solids that it is three to 25 
mass %, it is more preferred that it is five to 22 mass %, and, as for a resist composition prepared, it is still 
more preferred that it is seven to 20 mass %. 
[0178] 

Such a positive resist composition of this invention is applied on a substrate, and forms a thin film. As for 
thickness of this coat, 0.2-1.2 micrometers is preferred. 

As a substrate which can be used, the usual BareSi board, an SOG board, or a substrate that has an 
inorganic antireflection film of a statement next can be mentioned. 

Commercial inorganic matter or an organic antireflection film can be used as occasion demands. 
[0179] 

As an antireflection film, inorganic film types, such as titanium, a titanium dioxide, titanium nitride, chrome 
oxide, carbon, and alpha-silicon, and an organic layer type which consists of an extinction agent and a 
polymeric material can use. The former needs equipment of a vacuum evaporator, a CVD system, a 
sputtering system, etc. for film formation. As an organic antireflection film, for example A condensation 
product of a diphenylamine derivative given in JP, 7-6961 1,B, and formaldehyde denaturation melamine resin, 
What consists of alkalis soluble resin and an extinction agent, a maleic anhydride copolymer given in a U.S. 
Pat. No. 5294680 item, and a reactant of a diamine type extinction agent, A thing containing a resin binder 
given in JP,6~1 1 8631 ,A, and a methylolmelamine system heat cross linking agent, An acrylic resin type 
antireflection film which has a carboxylic acid group, an epoxy group, and an extinction group given in 
JP.6-1 18656.A in the same intramolecular, What consists of methylolmelamine and a benzophenone series 
extinction agent given in JP, 8-871 1 5,A, a thing which added a low molecule extinction agent to polyvinyl 
alcohol resin given in JP.8-1 79509.A, etc. are mentioned. 

DUV30 series by brewer Saiensu-Sha, DUV-40 series, ARC25, AC-2 made from SHIPURE, AC-3, AR19, 

and AR20 grade can also be used as an organic antireflection film. 

[0180] 

On a substrate (example: silicon / diacid-ized silicon covering) which is used for manufacture of a precision 
integrated circuit device, the above-mentioned resist liquid (on a substrate which was able to provide the 
above-mentioned antireflection film as occasion demands), A good resist pattern can be obtained by 
exposing through a predetermined mask after spreading with suitable coating methods, such as a spinner 
and a coating machine, and developing negatives by performing bake. As exposing light, it is light with a 
wavelength of 150 nm - 250 nm preferably here. Specifically, a KrF excimer laser (248 nm), an ArF excimer 
laser (193 nm), F 2 excimer laser (157 nm), X-rays, an electron beam, etc. are mentioned. 
[0181] 

As a developing solution, sodium hydroxide, a potassium hydrate, sodium carbonate, Inorganic alkali, such as 
a sodium silicate, metasilicic acid sodium, and an ammonia solution. Primary amines, such as ethylamine and 
n-propylamine, diethylamine, Tertiary amines, such as secondary amines, such as di-n-butylamine, 
triethylamine, and methyldiethylamine. Alcohol amines, such as dimethylethanolamine and triethanolamine. 
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Alkaline aqueous solutions (usually 0.1 to 10 mass %), such as cyclic amines, such as quarternary ammonium 
salt, such as tetramethylammonium hydroxide and tetraethylammoniumhydroxide, pyrrole, and PIHERIJIN, 
can be used. 

Alcohols and a surface-active agent can also be used for the above-mentioned alkaline aqueous solution, 

carrying out adequate amount addition. 

[0182] 

[Example] 

Hereafter, although an example explains this invention still more concretely, this invention is not limited to 
the following examples. 

As long as there is no notice in particular, a ratio and % as used in the following synthetic examples mean 

mass-ratio and mass %. 

[0183] 

Composition of synthetic example (1) resin (A-1-1) 

2-adamanthyl 2-propylacrylate, 3,5-dihydroxy-1-adamanthyl acrylate, Norbornane lactone acrylate was 
taught at a rate of 40/20/40, it dissolved in propylene-glycol-monomethyl-ether acetate / 
propylene-glycol-monomethyl-ether =60/40, and the solution 450g of 22% of solids concentration was 
prepared, this solution — the Wako Pure Chem make V-601 — 1-mol% — in addition, this was dropped at 
the mixed solution 50g of propylene-glycol-monomethyl-ether acetate / 

propylene-glycol-monomethyl-ether =60/40 heated at 80 ** over 6 hours under a nitrogen atmosphere. 
Reaction mixture was stirred after the end of dropping for 2 hours. Reaction mixture was cooled to the room 
temperature after ending reaction, crystallization and the white powder which deposited were separated to 
the mixed solvent 5L of hexane/ethyl acetate =7/3, and resin (A-1-1) which is an object was collected. 
There was a/b/c=40/21 39 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 9200, and the degree of dispersion was 1.9. It is based on DSC (differential scanning 
calorimeter). As a result of measuring, the glass transition point of resin (A-1-1) was 130 **. 
[0184] 

Composition of synthetic example (2) resin (A-1-2) 

10 g of resin (A-1-1) was stirred and dissolved in tetrahydrofuran 100ml_, and heptane 90ml_ was supplied. 
After settling after an injection for 1 hour, the white powder which deposited ****** which sank the upper 
layer in abandonment and the bottom was separated, and resin (A-1-2) which is an object was collected. 
There was a/b/c=39/21 40 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 10370, and the degree of dispersion was 1.7. As a result of performing DSC measurement, 
the glass transition point of resin (A-1-2) was 152 **. 
[0185] 

Composition of synthetic example (3) resin (A-2-1) 

It polymerized by the same method as a synthetic example (1), solvent fractionation was further performed 
for the resin (A-2) obtained by compounding resin (A-2) by the same method as a synthetic example (2), 
and resin (A-2-1) which is an object was obtained. 
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There was a/b/c=38/21 41 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 1 1 130, and the degree of dispersion was 1.7. As a result of performing DSC measurement, 
the glass transition point of resin (A-2-1) was 146 **. 
[0186] 

Composition of synthetic example (4) resin (A-3-1) 

It polymerized by the same method as a synthetic example (1), solvent fractionation was further performed 
for the resin (A-3) obtained by compounding resin (A-3) by the same method as a synthetic example (2), 
and resin (A-3-1) which is an object was obtained. 

There was a/b/c=42/21 37 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 12080, and the degree of dispersion was 1.6. As a result of performing DSC measurement, 
the glass transition point of resin (A-3-1) was 142 **. 
[0187] 

Composition of synthetic example (5) resin (A-4-1) 

It polymerized by the same method as a synthetic example (1), solvent fractionation was further performed 
for the resin (A-4) obtained by compounding resin (A-4) by the same method as a synthetic example (2), 
and resin (A-4-1) which is an object was obtained. 

There was a/b/c=38/22 40 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 10740, and the degree of dispersion was 1.7. As a result of performing DSC measurement, 
the glass transition point of resin (A-4-1) was 127 **. 
[0188] 

Composition of synthetic example (6) resin (A-5-1) 

It polymerized by the same method as a synthetic example (1), solvent fractionation was further performed 
for the resin (A-5) obtained by compounding resin (A-5) by the same method as a synthetic example (2), 
and resin (A-5-1) which is an object was obtained. 

There was a/b/c=42/21 37 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 10210, and the degree of dispersion was 1.7. As a result of performing DSC measurement, 
the glass transition point of resin (A-5-1) was 124 **. 
[0189] 

Composition of synthetic example (7) resin (A-6-1) 

It polymerized by the same method as a synthetic example (1), solvent fractionation was further performed 
for the resin (A-6) obtained by compounding resin (A-6) by the same method as a synthetic example (2), 
and resin (A-6-1) which is an object was obtained. 

There was a/b/c=38/29 23 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 1 1 990, and the degree of dispersion was 1 .6. As a result of performing DSC measurement, 
the glass transition point of resin (A-6-1) was 141 **. 
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[0190] 

Composition of synthetic example (8) resin (A-7-1) 

It polymerized by the same method as a synthetic example (1), solvent fractionation was further performed 
for the resin (A-7) obtained by compounding resin (A-7) by the same method as a synthetic example (2), 
and resin (A-7-1) which is an object was obtained. 

There was a/b/c/d=31/20/39-ten polymer composition ratio (mole ratio) for which it asked from l3 CNMR. 
The weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 1 1 340, and the degree of dispersion was 1 .7. As a result of performing DSC measurement, 
the glass transition point of resin (A-7-1) was 155 **. 
[0191] 

Composition of synthetic example (9) resin (A-8-1) 

It polymerized by the same method as a synthetic example (1), solvent fractionation was further performed 
for the resin (A-8) obtained by compounding resin (A-8) by the same method as a synthetic example (2), 
and resin (A-8-1) which is an object was obtained. 

There was a/b/c=44/21 35 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 10890, and the degree of dispersion was 1.8. As a result of performing DSC measurement, 
the glass transition point of resin (A-8-1) was 136 **. 
[0192] 

Composition of synthetic example (10) resin (A-9-1) 

It polymerized by the same method as a synthetic example (1), solvent fractionation was further performed 
for the resin (A-9) obtained by compounding resin (A-9) by the same method as a synthetic example (2), 
and resin (A-9-1) which is an object was obtained. 

There was a/b/c=41/21 38 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 10730, and the degree of dispersion was 1.9. As a result of performing DSC measurement, 
the glass transition point of resin (A-9-1) was 153 **. 
[0193] 

Composition of synthetic example (11) resin (A-10-1) 

It polymerized by the same method as a synthetic example (1), solvent fractionation was further performed 
for the resin (A-10) obtained by compounding resin (A-10) by the same method as a synthetic example (2), 
and resin (A-10-1) which is an object was obtained. 

There was a/b/c=41/21 38 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 1 1070, and the degree of dispersion was 1.8. As a result of performing DSC measurement, 
the glass transition point of resin (A-10-1) was 145 **. 
[0194] 

Composition of synthetic example (12) resin (B-1-1) 

2-ethyl-2-adamantyl methacrylate, 3-hydroxy-1-adamanthyl acrylate, Norbornane lactone acrylate was 
taught at a rate of 40/25/35, it dissolved in propylene-glycol-monomethyl-ether acetate / 
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propylene-glycol-monomethyl-ether =60/40, and the solution 450g of 22% of solids concentration was 
prepared, this solution — the Wako Pure Chem make V-601 — 2-mol% — in addition, this was dropped at 
the mixed solution 50g of propylene-glycol-monomethyl-ether acetate / 

propylene-glycol-monomethyl-ether =70/30 heated at 80 ** over 8 hours under a nitrogen atmosphere. 
Reaction mixture was stirred after the end of dropping for 1 hour. Reaction mixture was cooled to the room 
temperature after ending reaction, crystallization and the white powder which deposited were separated to 
the heptane 5L, and resin (B— 1 — 1 ) which is an object was collected. 

There was a/b/c=38/26 36 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 8600, and the degree of dispersion was 2.2. As a result of performing DSC measurement, 
the glass transition point of resin (B-1-1) was 156 **. 
[0195] 

Composition of synthetic example (13) resin (B-2-1) 

2-adamanthyl 2-propyl methacrylate, 3,5-dihydroxy-1-adamanthyl acrylate, Norbornane lactone acrylate 
was taught at a rate of 40/20/40, it dissolved in propylene-glycohmonomethyl-ether acetate / 
propylene-glycol-monomethyl-ether =70/30, and the solution 450g of 22% of solids concentration was 
prepared, this solution — the Wako Pure Chem make V-601 — 4-mol% — in addition, this was dropped at 
the mixed solution 50g of propylene-glycol-monomethyl-ether acetate / 

propylene-glycol-monomethyl-ether =60/40 heated at 80 ** over 6 hours under a nitrogen atmosphere. 
Reaction mixture was stirred after the end of dropping for 2 hours. Reaction mixture was cooled to the room 
temperature after ending reaction, crystallization and the white powder which deposited were separated to 
the mixed solvent 5L of hexane/ethyl acetate =9/1, and resin (B-2-1) which is an object was collected. 
There was a/b/c=42/20 38 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 7900, and the degree of dispersion was 2.1. As a result of performing DSC measurement, 
the glass transition point of resin (B-2-1) was 163 **. 
[0196] 

Composition of synthetic example (14) resin (B-3-1) 

It polymerized by the same method as a synthetic example (13), and resin (B-3-1) which is an object was 
obtained. 

There was a/b/c=41/21 38 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 9100, and the degree of dispersion was 2.2. As a result of performing DSC measurement, 
the glass transition point of resin (B-3-1) was 153 **. 
[0197] 

Composition of synthetic example (15) resin (B-4-1) 

It polymerized by the same method as a synthetic example (13), and resin (B-4-1) which is an object was 
obtained. 

There was a/b/c=48/22 30 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
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measurement was 8200, and the degree of dispersion was 2.3. As a result of performing DSC measurement, 

the glass transition point of resin (B-4-1) was 169 **. 

[0198] 

Composition of synthetic example (16) resin (B-5-1) 

It polymerized by the same method as a synthetic example (12), and resin (B-5-1) which is an object was 
obtained. 

There was a/b/c=36/33 31 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 9400, and the degree of dispersion was 2.4. As a result of performing DSC measurement, 
the glass transition point of resin (B-5-1) was 137 **. 
[0199] 

Composition of synthetic example (17) resin (B-6-1) 

It polymerized by the same method as a synthetic example (12), and resin (B-6-1) which is an object was 
obtained. 

There was a/b/c=41/20 39 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 8900, and the degree of dispersion was 2.2. As a result of performing DSC measurement, 
the glass transition point of resin (B-6-1) was 150 **. 
[0200] 

Composition of synthetic example (18) resin (B-7-1) 

It polymerized by the same method as a synthetic example (13), and resin (B-7-1) which is an object was 
obtained. 

There was a/b/c=48/23 29 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. The 
weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 9700, and the degree of dispersion was 2.5. As a result of performing DSC measurement, 
the glass transition point of resin (B-7-1) was 163 **. 
[0201] 

Composition of synthetic example (19) resin (B-8-1) 

It polymerized by the same method as a synthetic example (13), and resin (B-8-1) which is an object was 
obtained. 

There was a/b/c/d=32/19/39-ten polymer composition ratio (mole ratio) for which it asked from l3 CNMR. 
The weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 7500, and the degree of dispersion was 1 .9. As a result of performing DSC measurement, 
the glass transition point of resin (B-8-1) was 161 **. 
[0202] 

Composition of synthetic example (20) resin (B-9-1) 

It polymerized by the same method as a synthetic example (13), and resin (B-9-1) which is an object was 
obtained. 

There was a/b/c/d=20/20/21 39 polymer composition ratio (mole ratio) for which it asked from l3 CNMR. 
The weight average molecular weight of the standard polystyrene conversion searched for by GPC 
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measurement was 8100, and the degree of dispersion was 2.0. As a result of performing DSC measurement, 

the glass transition point of resin (B-9-1) was 157 **. 

[0203] 

Composition of synthetic example (21) resin (B— 10— 1) 

It polymerized by the same method as a synthetic example (13), and resin (B— 1 0—1) which is an object was 
obtained. 

There was a/b/c/d=38/21/36-five polymer composition ratio (mole ratio) for which it asked from l3 CNMR. 
The weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 8100, and the degree of dispersion was 2.0. As a result of performing DSC measurement, 
the glass transition point of resin (B— 1 0— 1 ) was 137 **. 
[0204] 

[Formula 68] 
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[Formula 70] 
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[Formula 71] 
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[0208] 

Examples 1-20 and the comparative examples 1 and 2 

(Preparation and evaluation of a positive resist composition constituent) 

Resin [ as / in Table 1 ] compounded in the above-mentioned synthetic example (2g), 

Photo-oxide generating agent (loadings were shown in Table 1), 

Organic base nature compound (4 mg), 

It is a surface-active agent (10 mg) by necessity. 
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It blended, and after dissolving in the solvent shown with becoming solid content 1 1 mass % in Table 1 , it 
filtered by a 0.1 -micrometer microfilter and the positive resist composition of Examples 1-20 and the 
comparative examples 1 and 2 was prepared. The ratio in the case of two or more use about each ingredient 
in Table 1 is a mass ratio. 
[0209] 
[Table 1] 
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[0210] 

The sign of each ingredient in Table 1 shows the following. 
[Acid generator] 

The sign in Table 1 supports the example of the acid generator (PAG) illustrated previously. 
[Surface-active agent] 

1: Megger fuck F176 (made by Dainippon Ink & Chemicals, Inc.) (fluorine system) 
2: Megger fuck R08 (made by Dainippon Ink & Chemicals, Inc.) 
(Fluoride and silicone series) 

3: Polysiloxane polymer KP-341 (made by Shin-Etsu Chemical Co., Ltd.) 

4: Polyoxyethylene nonylphenyl ether 

5: Troysol S-366 (made in Troy Chemical) 

[0211] 

[Basic compound] 
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1: N,N-dihydroxy ethylaniline 

2: N,N-dibutylaniline 

3: Trioctylamine 

4: Triphenylimidazole 

5: Antipyrin 

6: 2,6-diisopropylaniline 

[0212] 
[Solvent] 

S1: Propylene-glycol-monomethyl-ether acetate 

S2: Propylene glycol monomethyl ether 

S3: Gamma-butyrolactone 

S4: Cyclohexanone 

S5: Ethyl lactate 

S6: Butyl acetate 

[0213] 

(Evaluation test) 

Product ARC[ made by introduction Brewer Science ]-29A-8 [ 78-nm ] is applied on a silicon wafer using a 
spin coater, After drying, the positive type photoresist composition obtained on it is applied, Desiccation 
and about 0.3-micrometer positive-type-photoresist film are produced for 90 seconds at the temperature 
(SB) shown in Table 1, and it is an ArF excimer laser (the wavelength of 193 nm, ArF stepper by ISI of 
NA=0.6) in it, and is a 1/2-pitch contact whole pattern (mask-sizes 0.18micrometer). 

It exposed. Heat-treatment after exposure was performed for 90 seconds at the temperature (PEB) shown 
in Table 1, it rinsed with development and distilled water in the tetramethylammonium hydroxide solution of 
2.38 mass %, and the resist pattern profile was obtained. 
[0214] 

[PEB time dependency] 

Expose a mask-sizes 0.1 8micrometer contact whole pattern, and time 45 seconds, It was made to change 

with 90 seconds and afterbaking was performed, and after measuring respectively the light exposure (E 45 

and E 90 ) in which observation and 0.14 micrometer reproduce the formed pattern with a scanning electron 

microscope after development, it computed according to the following formulas. It is so desirable that the 

obtained value is small. 

PEB time dependency =(|E 45 -E 90 |/E 90 ) x100 

[0215] 

A result is shown in Table 2. 

[0216] 

[Table 2] 
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[0217] 

It turns out that the constituent of this invention is clearly excellent in PEB time dependency. 
[0218] 

[Effect of the Invention] 

By this invention, the resist composition which does not receive the influence of change of the 
heat-treatment time after exposure can be provided. 



[Translation done.] 
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S-Ph 2 9 0 3 S-C 4 F 9 (PAG4-45) 



[0138] 
lit 5 0 ] 
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S-Ph 2 0 3 S-(^J>-CH 3 (PAG4-46) 

S-Ph 2 e 0 3 S-CF 3 (PAG4-47) 
S-Ph 2 e 0 3 S-C 4 F 9 (PAG4-48) 



v3~^~ s 

(^^Q)^"S Q 0 3 S-C 4 F 9 (PAG4-50) 

— ^-<Q>-S-Ph 2 Q 0 3 S-CF 3 (PAG4-51) 

— ^Q>~S-Ph 2 e 0 3 S-C 4 F 9 (PAG4-52) 



[0139] 
[ it 5 1 ] 
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:>,() 



(PAG 4-61) (PAG 4-62) 



[0140] 
[ it 5 2 ] 
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CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-67) 



0 

CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-69) 




10 



20 



CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-68) 

30 




CF 3 (CF 2 ) 3 S03- 
(PAG 4-70) 

40 



[0141] 
lit 5 3 ] 
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op OP 



CF 3 S0 3 - 
(PAG 4-71) 



CF 3 (CF 2 ) 3 S03- 
(PAG 4-72) 



op 

0 

CF 3 (CF 2 )-S0 3 - 
(PAG 4-73) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-75) 



0 

CF 3 S0 3 - 
(PAG 4-74) 



Op Op 



CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-76) 



CF3SO3- 
(PAG 4-77) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-78) 



CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-79) 

[0142] 
lit 5 4 ] 



CF3SO3- 
(PAG 4-80) 
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CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-81) 



OJU> 

2 CF3SO3- 
(PAG 4-83) 




2 CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-85) 




CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-87) 




CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-89) 




CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-91) 

[0143] 
[ ft 5 5 ] 



OJU> 

2 CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-84) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-86) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-88) 



CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-90) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-92) 
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/ 



CaF-i7S03 
(PAG4-93) 





C4F9SO3 
(PAG4-94) 




O/ S ° 3 




(PAG4-95) 



(PAG4-96) 



[014 

± SB £ *3 
-MS ( 
B#M 
3 1 #3 
[014 
( 3 ) T 

[014 
[ft 5 7 



, Ph!i7i-/H5it„ 

G 3 ) , ( P A G 4 ) V jjs 2 n 5 ± HE * - ? A Jg H ^ ^ T? & D , Miff, * 
807, 648 # & tf [Wf 4 , 247, 4 7 3 ^, #1153-101, 3 

MS ( p a g 5 ) ta^n?^x;v*yiiftXii-»S (pagb) 



u 

..A. 



Ar 3 -S0 2 -S0 2 -Ar 4 R 206 — S0 2 -O-N A 



(PAG5) 



(PAG6) 



[0148] 



50 
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S*, A r 3 , A r 4 (i, ISt L < t±*Ii©7 'J -;H^gt„ R 2 0 

[0149] 

ii f* m ii l r it jk t k ^ f ft # m if m if e> n s # , cnetEgsnatc^iift^. 

[0150] 
lit 5 8 ] 




10 



(PAG5-3) (PAG5-4) 




20 



:>,() 



(PAG5-13) 

<Q>-so 2 -so 2 — <Q> 

(PAG5-15) 



[01 51] 
[ ft 5 9 ] 
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(PAG6-12) 

[0152] 
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N-0-SO z -CF 3 
O 

(PAGS-13) 



O F F 

QA-o-so 2 -<^ 

O F F 

(PAG6-1S) 

Q^ N _ 0 _ SC ,^ C 

O HjC 
(PAG6-17) 

0 F F 



N-O-SOj- 

O F F 

(PAG6-14) 



° (PAG6-16) 
J| N-0-S0 2 -CF 3 



O COjCHa 



(PAG6-20) 



[0153] 
[ it 6 1 ] 
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(PAG6-30) 



CH 3 (PAG6-31) 



CPAG6-32) 



(PAG6-33) 



[0155] 

( 4 ) T m - M S ( P A G 7 ) T*I?nS^7V*^X;l/*yi«f*„ 

[0156] 

[ ft 6 3 ] 

o o 

(PAG7) 
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it. 

[0158] 
[ ft 6 4 ] 




10 



[ ft 6 5 ] 



*-o- 



O N 2 0 



O N 2 O 



Or 

o 
c 

o< 



•CI (PAG7-C 



Br (PAG7-7) 



-C-CH 3 (PAG7-8) 



II 

o o 

[0160] 

(Dytm^^mvmmmn, m^^omm^^mmthr, wno . o 1 ~ 3 o « 

M % (D 15 H X ffl ^ S ft , S L < It 0 . 3-20(1%, ItjfSKliO. 5-101 
1 % CO IS H "Z? ffi ffl 2 ft 3 o 

is ft M ^ 3 o!i% i Q&^t W7, Y <D%m.W.t> % m < ft D T ff , 7° n 7 r ^ ;!/ © K ft ^> 
, 7° n -fe x ( # £ ^ - 7 ) ?-i;yff»<a5S^i s $5o 
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[0161] 

[ 4 ) <d m <d m to m 

^^»tti««Kihfb^t), m, Pimm, ytm&m. Rvmrnmicttr zmm^zumz 

[0162] 

( a ) MSM 

MflMtt, 7 >y If ^MSM, ^ l JnyS«|SttfSff7 -y 

mm^ tmmM^vmj]*^^T z>nmj£V£M<D^f ! nfr, fe^^aziai^^tts 
<tD, ^ # - y (D m m # - m m ^ b# t w t w & t* $> o , ii^ffitf-isfi?ii?„ 

[0163] 

cn^«7 7l^&tf/Xtt'> , J3>^SffliSttMfcLr, 0 fj A fcf # W BS 6 2 - 3 6 6 6 

3 ^ ffi , #Hi 6 1 - 2 2 6 7 4 6 f&«, #B8i 6 1 - 2 2 6 7 4 5 f»S, # ffl HS 

6 2 - 1 7 0 9 5 0 ^1 v S, #Hi 6 3 - 3 4 5 4 O^l^i, ISf 7 - 2 3 0 1 6 5 f 

& IS , #l¥ 8 - 6 2 8 3 4 ^^i> n M ¥ 9 - 5 4 4 3 2 *f & 16 , 9 - 5 9 8 8 

# & IS , #1 2 0 0 2 - 2 7 7 8 6 2 ^^1, *I#I^I 5 4 0 5 7 2 O^SIf, 0 5 
3 6 0 6 9 2 ^|||f, 0 5 5 2 9 8 8 1 ^BWf , B 5 2 9 6 3 3 0 ^Wlf , 054 
3 6 0 9 8 ^111, 05576 1 4 3 ^§ BJ3 £H « , 0 5294 5 1 1 ^ TO ID « , 058 

24451 %mmwtRm<Dnmfe&M*mif s c ^ # TtEmigMffiSttM^© 

fMT^?rfI«77l^Sy/X(i->'J a y % W ffi ffi 14 #J il L T , |jttfl7 h 7 7° E 
F 3 0 1 , E F 3 0 3 , (IfftDfkjS (S) S) , 707-KFC 4 3 0 , 43 1 ( ft 7* 
X U - X A ( $0 SO , ^77^^171, F 1 73, F 1 76, F 1 89, R08 
(7^0*^y^ftfil (S) 1) , ^-7nys- 3 8 2 , SCI 0 1, 102, 10 
3, 104, 105, 106 ( («) SO , h n ^ y ;!/ S - 3 6 6 ( h n ^ 5 7j 

;l/ («) SO fl© 7 v S^^ffiStt^iJXtt -> u ^ y^MSMMi? S c ii § 0 
Jftiy7n«y|y?-KP-3 4 1 ({fSft^lit («) ») t^'jnySMg 

[0164] 

S/c, 7 7lSSff/Xtt'7'J3 7SS|gttfHT(i, ±KfcjST«fc 3 &&»I0t>© 
©{fit, fn^y-lf-i/gys (fov-Stt^bh*) feb<(i*'Jd^J^-7a 
> S (tUd'Y-gtfe^fcn?) fc «fc D S jg 2 n fc 7 )]/ * n Uf ffi K ft ^ tf 5 » n 
7;l/^-nflgJKSa*Wrs«-&f**ffl^7'cl?®}Stta!l*ffl^aci:^m*So 7 ;l/ * p flg 
ffi K ft tf f± , W W 2 0 0 2 - 9 0 9 9 1 ^ £ ffi fc IE m * ft fc 73 S £ <t -3 T # fiSc T S £ i: 

# m * s o 

7;V4-niffiIi^Wf?l^ftt LT(±, 7 7l/s}-nagffiKa^WrS ; &7v-i; ( # y 

(t^77;^vy) ) i^ - hRtf/xa (#u (*^77;^yy) ) ***y 

Tfe«t^o sft, #y (^^77;^^^y) itLta, # u (#*>>x^>) a, # 
u (t^77Dfv» a , # u (* + ->7fi/y) a ft h # w 5 ft , s fc , # y ( * 

^i/xf iyytt^Fi/7°nt"l/yfct^i'if uyi:tOT*n7^ISft) ^ # U ( * * -> 
xf Uyt4-^^7°nt"uyt©7*n7^ieft) ISHBtiafltlSSia©?;!/ 
^l'y^|t5J;^5a-7FfUi/\ 2 & , 7;l/^nJ§ilI^f 
( * U (t^77;^by) ) (X&^7'Jb-h) i;©4±M^f*t±27t 

±t«^fttf ^ D < , SS?2iH±©7/WDjgMII^ftSt7Y-^, ISS 
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2 M JX ± <D ( # V (^^>'7;l/^^» ) 7i"Jl/-h (Xti^^'Jb-h) ft H * ^ 
, F-470, F-473, F - 4 7 5 , F - 4 7 6 , F - 4 7 2 (^B*-fy^ffc¥l 

m («) so * m if %> c t w -e * § o c 6 f i 3 i*tt«7i"ji/-h ( x a 

* x x y y - h ) t ( * y (t + ->7;^i^y) ) 7 x y y - h (xa^j"Ji/-h) 

(D n M ^ ft , C 6 F , 3 S*ft«7i"J>-h (Xli«^^-M £ ( * 

3- y x 7 1/ y ) ) 7 y y y - h (Xtt^^^-F) ii ( *° U (t + ->7nHl/» ) 
7{"Jl/-h (X&^Xyyi'-h) i: © « M ^ ft , C 8 F, 7 ISf t87J"J 1/- h 
(Xti^^^'Jb-b) ( # 'J (tt^7/^Py) ) 7j"JI/-h ( X it * X 7 V Is 10 

- h ) t (D n M ft , C 8 F , 7 I*ttS7i"Jl/-h (Xa^i"Jb-h) ii ( # 
y (t + ^xf P» ) 7{"JI/-h (Xtt^^^-F) ii ( *° 'J (*+->7nHb 
y ) ) 7 X y y - h (Xl± >< $ ? V U~ h) t (D^kMaifcs it* S C ttff §2„ 

[0165] 

n m s tt m <d & s m a , i?i^;xFasft4i c ?§ gy * ® < ) icmlx, j? $ l < a 

0 . o o o i ~ 2 n M % , iDffSKBO. OOl-l # t jf S L < f± 0 . 0 

1 1 Ii%tfell 0 
[0166] 

±E0il<:ffifflt«2:i:0'i?tSSI}SttSIJ:LTa, SftWtti, i/> 
7^J/H-r;K ^Oi^->xfb>Xf7'J;H-T;K # U * * y x 7 y y -fe 7 >V 20 
x - 7 ;l/ > ^Uti/xfl/y^l/'fil/x-TiHiD^U + i'xf l/>7il/ + ;l/x-T 
;HI , iy*t'>xfby^-^^7i/-;n-fiK I'Jt^^xf i/>y^^7i 
7-;u-t ;Ho^'Jt*->xf i/y7;^;V7'J^x-f ;H, $ y * y x 7 y y 

* # y * * is 7° u if is y 7 d y y a # y v - £ , y )i if y y t 7 =7 7 U - h , V ;!/ if X y 
t/A/Hr-h, y ;b e ^t;xT7i/-h > y^e^yt/tn-h, y ;i/ if x 
y h y # y x - h , y ji if y y b U x 7 7 y - h # © y ;b if 7 y S§ m M x x 7 ;HS , * y 

- K # y * * y x f- is y y ;b e 1 * y y x 7 7 u - h , * y * ^ y x 7- u y v ;nf ^ y 
hy^-yx-h, # y ^- ^ y x 7 u y v ;n? ^ y h y x 7 7 y - h m <d * y * ^ y x 7 u 

y y ;l/ H 1 x y IB H x X 7 ;H1 ^ © X - 3}- y % n ffi ffi 14 M m * m if % d i: ^ t? # S 0 30 

[0167] 

( b ) w « % a tt ft # !» 

* is © ^ y m y ^ x mm $c tf t± . w m m. m 14 it & % * ^ m 7 § c t ^ m * l ^ 0 m s l 
s^attfb^ti^ff $ l < , MAtfTE (a) ~ (e) Ti2n§ii^ftf f»n? 0 

[0168] 
[ ft 6 6 ] 



C C Tf , R 2 5 °, R 2 5 1 JkTJ R 2 5 2 f± , #^?3jS:ic:, /J<SJg?, KSIXl~6©7 
;l/*;H, Kill ~6<07 5/7;^;l/I, SISi ~6«t Fn + i'7;H;HXa 
SSI6~2 OOflfeK a#is©7V-;Hts^ CC^R 2 5 1 ilR 2 5 2 f± 



R^-N-R 252 



- (A) 



40 



[0169] 



[0170] 
[ ft 6 7 ] 



50 
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— N-C=N — 



(B) 



=C— N=C — 



(C) 



=C— N— 



(D) 



p254 p255 

R^-i-N-i-R 256 (E) 



[0171] 



( 3 fp , R 2 5 3 , R 2 5 4 , R 2 5 5 R R 2 5 6 , #«ffifit, K 35 » 1 ~ 6 © 7 
;l/ ;l/ S £ ^ f ) 

^ S 14 ft^ t! T & D , # £ L < , litL<l±*ift075yitiIHf^^O 

ftitUli, fit L < li^ll(D^7-^y> ilU<ti*ll07;yH'Ji?y 
, ■lU<B*il(D7 5/7i^;^iJ^y, IStL<a*IS©7 5/lfn'Ji; 

y, safe l < it^nmv^ y y-y;K mm t l <t±*i«o £ ^ titb< 

6 * © t° ^ y y , « ^ t> l < a * m m <d \l y 5 s> y , iitL<a*iio^'jy, 
■ l < t±*«gi©-r 5 y y y y, iituatiio^^/'jy, tstKa* 
M © t° y y , l«tL<(i*il©7;yt;b7*'jy, tstL<a*ts©7 

5y7;^^t/V7*yy|tfflf5tl5„ SfSL^ilia, 7S/1, 75/7;^ 
;l/ a % 7;^;l/7;;i, 7 5 77'J-;H > 7'J-;V7 5/ S, 7;l/*;H, 7 ;l/ n * 
->1, 7y;va, 7-yo + yi, 7>J-;H, 7U-;i/**->S, - Fol, /^il, y 

7 y a t? s 0 



, 1 , 1 , 3 , 3 , -ff7^f;^7-^y, 2-75/tfu^y> 3 - 7 5 y tf y 
y , 4 - 7 5 y if v y y , 2 - y y f- ;i/ 7 5 y if y y y , 4 - y y f- ;i/ 7 5 y if y v y , 
2 - $> x ^ ;v 7 5 y if y s> y , 2 - (75/^*) t? y s? y , 2 - 7 5 y - 3 - y ^ ;v 
t° y y y , 2 - 7 5 y - 4 - y f- ;i/ tf y y y , 2 - 7 = y - 5 - y f- ;i/ tf y y y , 2-7 
5 y - 6 - y f- )]/ \l y y y , 3 - 7 5 y x f- y y y , 4-75/xf;i/Hy^y > 3 
-7 5/ fnyyy, tf ^ y y y , N — (2-75/if;!/) tf ^ y y y , N — (2-7 
;/xf;i/) if ^ y y , 4 - 7 = y - 2 , 2, 6, 6-rh7^f;nf^ l Jv ! y, 4 - 
if ^ y s? y if ^ y y y , 2 - ^ 5 y if ^ y y y , 1 - (2-75/xfii/) tf n y s? y % 
if ^ y - ;i/ , 3-75y-5-y^;nf^y-;i/, 5-75y-3-y^;v-i-p-h 

y ;!/ h° ^ y - ;!/ , t! ^ s? y , 2 - (7S//f*) - 5 - y f- ;H£ =7 v y % un^y, 
2 , 4 - y 7 5 y if y 5 y y , 4 , 6 - y t f n * y \> y 5 y y % 2 - ^ y y y % 3 - 
t° ^ y y y , N-7;/t;V7*'jy, n - (2-?;yxfii/) t;i/7*'jy> 1, 5 
- y 7 h~ y y p [ 4 . 3 . 0 ) y - 5 - x y , 1 , 8 - y 7 if tf y y n [ 5 . 4 . 0 
] 7yf*-7-xy, i, 4 - y 7 ^ H" y y n [2. 2. 2) ^yyy, 2, 4, 5 - 
h'J7iXiW;^ , /-;W N-^;l/t;l/*ijy, N - x ^ ;l/ ;V * y y % N-tFo 
^yxfii/tiwjy, N-^y^ii/tii/^yy, y y n ^ ;v t ;i/ * y y x f - ;i/ f - # 
y y 7 ( c h m e t u ) io3it;i/*'jy|Sft, # n ¥ 1 1-5257 s^i&itfH 



[0172] 
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m<o t y x- ft; y» (ix a mis [0005) iLfiioto *w ens^c 

[0173] 

#tff$ Ll/^ftia, 1, 5 - 7 7 +f If 7 X D [4. 3. 0) /t-5-iy, 1, 8 
- v' 7 f If •> ^ D [ 5 . 4 . 0 ) 7 y 7 * - 7 - X y , 1 , 4-i^7f Ifv'^n [ 2 . 2 

. 2) ^ 7 X y , 4-> ! ^f;i/7;/^ , J^y, -N^-^^^byrh^^y, 4, 4 - 7' 
^f/H^^Jy, lfn-;HS, l£^y*-;l/jg, ^$?»;-;I/g, Ifyx^yiu If U 
CHMETUf«3it**'J>l, If X (1, 2, 2, 6, 6 - 7 y X 7 

;F - 4 - if ^ y s? )]/ ) -t ^ 7 - f m © t y X' - F 7 5 y m , n , N-^tFo*->xf;i/ 
7 - y y , n , N--;7fii/7-'jy, MJi^f/V7;y, MJ7i-iw;^ i /-;i/ 
, 7 y f- if y y , 2 , 6 - s? 7 y 7 0 n t° ;i/ 7 - y y § * m if z> c ii 7 # s 0 
ffj 7 fe , 1 , 5 - 7 +F if y 7 n [ 4 . 3 . 0 ] /t-5-iy> 1 , 8 - 7 7 -7 tf 7 7 
p [5. 4. 0) 1, 4 - y 7 +f if y X n [2. 2. 2) ^ 7 X y 

, 4 - y /- 7 )V 7 ; x if y y , ^^t^fi/>f Hsy, chmetik if x ( 1 , 

2 , 2 , 6 , 6 - ^ y * 7- 7 ;!/ - 4 - If ^ y )]/ ) t/^'-F, N , N - 7 7 F n ^ 7 x 
f;V7-'jy, n , n - s? 7 7 ;F 7 x y y , MJt^f;V7;y, MJ7i-)W5? 7 
- ;!/ , 7 y 7 if y y , 2 , 6 - 4 y 7 n if ;i/ 7 x y y jf s l ^ „ 

[0174] 

C ft 5 © "a" g * ig S 14 fb # % ti , |fit?»S^tt2l£{±fi9^fc^Tffl^6n« 0 # S 
0. 0 0 1~1 011%, I H < a 0 . 0 l~5ll%t'l5 0 0. 0 0 Hi%*i 

T?f±±is-&a*JiSttft-&!»0»fin0«is^#6nft^o - 75 , 1 0 n m % % m * % t g 

[0175] 

c 5 ] mm 

# £ E © # 7 S 7 7 X F IS fiSc ft ti , lIH^^^^iSfSiitM^LTSiftiti^ 
ts. iii:?iItSiS»Jtl/Ttt, x 7 y y 7 x n =7 4 F\ yXn^+J-yy, y X n 
^ y x 7 y , 2 - -n 7 x x y , y-77-n^xFy, ^^xf)HF>, x^yyxy 

3 — ;l/ X ^ ^ ;l/ x — 7 ;K x 7 7 7 X 'j3-;i/t/xf*x-f ;K 2-^F^yxf- 
;F 7 -fe 7 - F , x7yyXyxi-;l/77x7;Fx-7 7 7i:7-F, XnlfyyX'yn- 
)]/ * X /• 7 ;!/ x - 7 ;l> CPGME) , 7°nif i/y^'ij n-^t/^f ;Vx-f;V7-tf- 
F (PGMEA) , x^yy*-^^-F> F ;F x y\ Slxf;K ;K ?L 

7 ;F , ?L a x 7 )]/ , ^ F4^ ->7°n H'^- ys^f ;7 x F- 5- y 7 n if # y & x 7 ;F , if ;Hf 
y §? ^ f - ;F , if ;l/tT ylxf if ;Hf y S 7° n if ;F , N , N - ^ f - ;l/ * ;l/ A 7 5 F\ 
^ ^ ;l/ X ;l/ * ^ y F\ N - ^ f- ;F h° n y F y , 7 F 7 t F n 7 7 y ^ ^ Sf S L < , U 

e © ?§ m * # m & % ^ it m & l t m r % o 

[0176] 

± IB © tfJ T? fe , S L ^ » L T (± 7 n If y y X U xi - ;F ^& 7 ^ f- iV x - 7 ;F 7 -tr 7 - 
K 2-^7X77, y-7 7n77hy, if l/y^Jn-;l/t/^/|/X-f;F x 
7yyX'J xi-;F^7x7;Fx-7;F, x^yyXU n-;F^7x7;Fx-7;F7-fe7- 
F , 7 n if y y X y xi - ;F ^& 7 ^ 7 ;F x - 7 ;F , 7 n if y y X y n - ;F t 7 x 7 ;F x - 7 
;F , ifyy^-|-|-F, ?L ® 7 7 ;!/ , «xf;F * F ^ y 7 n K * y 

®^7;F, xF+y7"nftytxf;K N-77;l/t°nyF7, 7F7tFn777^ 

[0177] 

# fiic 5> * « SO £ « » L , H»*nSUS?Xh!Bfigiftl±, iBI^CififcLT, 3-25 
Ii%t$gi:j;^ffSL<, 5-2 Zfi^i-pSSCfciUQffSK, 7 — 2 Off 

[0178] 
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Jl CD J! !m l± 0 . 2 ~ 1 . 2 jimtfjf $Ll/\ 

fffltSL^tfttSlltLTii, If OB a r e S ill, SOGlf, 5 tt & 
[0179] 

MfrfR&itJIfcLTfi, / ^ > , ^Hfk^^y, mikf- 2 y , Ift^oi, A-^y, a - 
o tiMI KitJI LTtt, M^tfW^T 7 - 6 9 6 1 l f IEl©->*7i^^7 5 >Ii 

ft t * ;va 7 ;v 7* t h s tt * ^ 5 y s m t <d m a ft , 7 ;i/ * u rt }§ tt if m , m m ^ % 10 

Sfe©^>, ?K H # fF 5 2 9 4 6 8 O^IHKCSS/Jcvb-fy^tta^-ftii^T^ySKTt^J 
<D S JS #Hf 6 - 1 1 8 6 3 l^fB«©ifffif/Wy^'-i:^n-;l/^5y^M 
iSJ^tft-Sfe©, IFIT 6 - 1 1 8 6 5 6 ^!SlO*;Hyiltx^^i/lt|)t 
I*^-»ffltft« 7 * U ;HSflgM*f KiUfL #l¥ 8 - 8 7 1 1 5 ^fEft©^ / 
n-;^75>i:^yy7x/yii^Mii^4St©, IIT 8 - 1 7 9 5 o 9^IHi 
<0 # 'JH-;*7;^-;« t ffi # ? % ft 30 * j$ AD L fc fc © t£ # $ ft S „ 

* ft , W H m *f RS it Si t l r , ;ya-y-*^xyx?iicDUV30'>'j-X^, d 

UV-40i"J-X, A R C 2 5, •> 7>-?iI« A C - 2 , A C - 3 , A R 1 9 , AR 
[0180] 20 

± e b x h ffi * ffl « & a @ s§ n ? cd a m t « s * n s ± 9 a s « cm: 

n-^-iois^ifSrit J;t)ifl;t, © v x ^ l TS)t ^ - * * ft ^ 
wr s l 1 1 i ti iff ^ bi/x h ^ * - y c ii # t? * s 0 -en yt yt t lts 

, jfHOil 5 0nm~ 2 5 0 nmOigO^W, IftWtli, KrFX^i/Vl^ 
-f - ( 2 4 8 nm) , A r Fl*->7^f- ( 1 9 3 nm) > F 2 Itv-Vlz-f- 

(1 5 7 n m ) , X « , * ? tf - A t£ * if 6 ft 3 0 

[0181] 

S«?Si:LTii, 7j<lfkthy7A, *»ft*U^A, Kit h U ^^lth'J7 

A , ^t^lth'J7A, r y;e-7jkm<Dte97 vm> Xf/P7?y, n-7°n 30 

, h U x f- j]/ 7 5 y , ^fil/^if;l/75y|©|H75yl, j;^f;l/X$;-;V75 
y , h'Jx^;-;l/75y|©7;V3-;V75y|, f F7^)V7>t-9AtFo* 
y H\ f F7Xf;V7ytx7At Fn + -7Ff©irai7ytx7AS, \L n - ;l> , H° 

u y t§ © s « 7 5 y m m <d 7 )]/ % v tt 7j< m m (iso. 1 ~ 1 oii%) * ^ m t % 

[0182] 

[ ft Sfi ffl ] 40 

HT, * M ^ fl ffi f^c £ ^ T H t M ft W t §ZTO T 3 ft/ * ^ 0J3 & K T <D It ffi M ffi 5£ 2 

[0183] 

-n fiSc M ( 1 ) if flg ( A - 1 - 1 ) fiD ^ fiic 

2 - 7^'vyf /F- 2 - 7"nt"/F7^ 'J I/ - F, 3 , 5 --7t F'o* - 1 - 7?7yf 
;F7^JF-F> 7;F*/Ff >77 Fy7^'Jb-F^ 4 0/2 0/4 0 CfJn t*ftii?f 
, 7° n t° 1/ y if V 3-;Fty^f ;Fx-f ;F7tf-F/7nHi/y^ij 3-;vt^f 
;iv x - r ;l/ = 6 0/4 OtilL, @ Jt^ ^ g fi 2 2%<DM 4 5 0 g^IlLfc. C(D7§ 50 
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itft^MllV- 6 0 1 ^ 1 m o \ iin^lSlilT, 6 m n T 8 0 °C 

K AD Si L fc 7° n U y 9 V n - )V ^ / ^ f- ;]/ x - x /!/ 7 -fe -f - h / 7° n t° U y 9 V 3 - )V 
t/^f;i/x-f;i/=6 o/4 0(DS^iiS5 o gtlTLfco rS T T , S JS r« £ 2 

?F^M 5 L H H B |]f , «f(ULfteft»ft*IISb, B Wtn?£3M ( A - 1 - 1 ) ^© 

1 3 C N M R 6 * 46 /£ # U V - H fig Jt ( 71/ Jt ) t±a/b/c = 4 0/ 2 1 / 3 9 » -3 
/to G P ClglC<l;!)Si6ftl¥^'JXf byS»©ii¥^^fiii 9 2 0 0 , 

tfgtfiiii. 9-efeo/c„ S/fc, DSC (^MMMff) tig SfJJEfcfr^ feSS 

, Sflg ( A - 1 - 1 ) jS a 1 3 0 °C t? & r> fc „ 

[0184] 

piM ( 2 ) if ( A - 1 - 2 ) © fig 

Sflg ( A - 1 - 1 ) 1 Og^rl-7tFD77>l OOmLtltf, 7§»L, ^7°^y9 

omLSfixtfto SASi^nsiLfts, ±m*mm, Ticit^n^myottm m l/c 

Qft^ft^IKL, ( A - 1 - 2 ) * 0 IR L /c o 

1 3 C N M R ?> * 46 * U V - H fig Jt ( * ;!/ Jt ) «a/b/c = 39/2 1 / 4 0 * -3 
fee ic ft, GPCM£fc«fc9;£i&;fc«$#UX? L U;'«*0M¥^#?*»lO37O 
, #fSCfi« 1 • 7 fco * fc> DSC HJgfcfro fc*£H, iffig ( A - 1 - 2 ) 0^7 

XSfjSiil 5 2tf fe^fco 
[0185] 
^figM ( 3 ) MB ( A - 2 - 1 ) (D^fig 

^fiicM (i) tmmoftm-em^^n^, mm ca-2) ^figL, isnftsi ca- 

2 ) * ^ m ( 2 ) t na « © 7a s -e h t » ao a- a * if ^ , iw«n?*s»J8 ( a - 2 - 1 

) fcfffco 

1 3 C N M R * 46 fc # U V - H fig Jt ( * ;l/ Jt ) t±a/b/c = 38/2 1/4 1 & ^ 
/to S /c , GPCiJStJ;D5f<46/c®¥^UX9 L ^ya»©«M¥^^?Mttl 1 13 0 
, #$C£& 1 . 7 o /Co $ fc, DSC iJ^^ff-3 /cISH, £ ( A - 2 - 1 ) ©#7 
X ft ^ jg fct 1 4 6 °C t? £ r> fc o 

[0186] 
•&figM ( 4 ) ifflg ( A - 3 - 1 ) (D^fiSc 

^figM (i) tmm<DjjmT°n&*ft^, mm ca-3) ££figL, isnftii ca- 

3 ) * # sic «a ( 2 ) ii m <d -ft a t? m t » si # ■ * ff ^ > iwan?;&safJ8 c a - 3 - 1 

) fcfifco 

1 3 C N M R * 46 /c # U V - H fiic Jt ( * ;l/ Jt ) tta/b/c = 4 2/ 2 1 / 3 7 & -3 
/to * /c , G PClStiySft/cif^'JXf l/yf|IOliTS»?ltt 1 2 0 8 0 
, ftWtmte 1 . 6t$^fc 0 $ fc, DSC iJS^tf ^ /c|gH, SSg ( A - 3 - 1 ) 7 
X ?e H * a 1 4 2 °C T? -3 fc o 

[0187] 
-n fiSc M ( 5 ) if flg ( A - 4 - 1 ) (D £ fi5c 

^fiXM (i) i: iwi^c^ffi-ea-a-^ff^, si ca-4) ^^isl, mztitcmm ca- 

4 ) ^ -n fig M ( 2 ) i: ^ a © 7a a T? M £ » SO 53 v B * ff i\ B W W T? » S J3h ( A - 4 - 1 

) fcfifco 

1 3 C N M R ^ 6 * 46 /c * U V - H fig J:b ( ;1/ Jt ) t±a/b/c = 3 8/2 2/4 0^-3 

/to s/c, g p cistj; uyiloiiT^^fia 10740 

, ttWL&li 1 • 7T?$9fe„ S /c, DSC jfflS^ff -3 /c ISH, if fig ( A - 4 - 1 ) 0^7 
1 2 7 t "f ^ ft o 
[0188] 

^ fig m ( 6 ) if c a - 5 - 1 ) © ^ fig 

GtitM (l) i: ^«©7a j£T?»-&*ff SJ1 (A- 5) ^^figL, ff^tx/cifflg (A- 
5)^^figM(2) i:H«©7b-ffii?Mfc:JSM»H*ffv^ B M T? fe S if m ( A - 5 - 1 
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) fcfffco 

1 3 C N M R 6 * 46 /c # U V — |i JjSc it ( ^ ;1/ it ) f± a / b / c = 4 2 / 2 1 / 3 7 & o 

/to $ & , GPCiJgtiDSfcfcI^^'JXf i/ys»©Hf^^?im 0210 

, #ftfi& 1 . 7 T* & o fee Sfe, DSC jfflS^ff "3 ffjg ( A - 5 - 1 ) © # ^ 

Xlffiftl 2 4tf$^fc„ 
[0189] 

piM ( 7 ) if fig ( A - 6 - 1 ) © £ fiic 

(1) tmn<D7}mvn&*n^, as ca-6) t#e>n/cas u- 

6 ) * # fiSc ( 2 ) £ ^ m © J5 m T? Jg K 7§ SI 5j v B * ff V V ifilf 6511 ( A - 6 - 1 

) ^flfto 

1 3 C N M R 6 * 46 # V V - H JjSc Jt ( * ;l/ Jt ) t±a/b/c = 3 8/ 2 9/ 2 3<g-3 

/to s /c , GPciSia^feftif^yxfL/yiioiiTti^^itti 1990 

, #fSCfi« 1 . 6TJ^ft, $ fc, DSC MS^ffo fcjg£, SB ( A - 6 - 1 ) ©#7 
xig*a 1 4 1 °C T? -3 ft o 

[0190] 
^fiScM ( 8 ) BS ( A - 7 - 1 ) ©^fttc 

^figM (1) t ratal © # a r* « a-fcfrt^ as (a- 7) ^^j^l, i^nfcti ca- 
7 ) * fig m ( 2 ) i: ra a © -h r£ 7- s t m m ft m % n ^ , g w % -z? & s a s ( a - 7 - 1 

) fcfffco 

1 3 C N M R * 46 # U V - H file Jt ( * 71/ Jt ) Ba/b/c/d = 31/20/39 

/io» 5 ft 0 $ £ , g p c ij s t <fc 0 * 46 fc at ¥ # u x f- u y m m © m m ¥ m ft ? 1 & 
11340, 1 . 7t^t * fc, dsc mmztn r> fees, as c a - 7 - 

1 ) 0**7X||£(il 5 5 °C T? $> -p ft o 
[0191] 
^fiicM (9) aS ( A - 8 - 1 ) © £ j£ 

^fiicM (1) i:raa®^ffiT?»#*ff^, as ca-8) *<en%L, i^nfcti ca- 

8 ) fc^figffl ( 2 ) i:H«©^ffiT?Mt»a!l»iiii*ffV^ SWiT'$5|| ( A - 8 - 1 

) %mrco 

1 3 C N M R * 46 ft # U V - H file Jt ( * 71/ Jt ) (i a / b / c = 4 4 / 2 l/35»5 
/to S ft , G P Cl£t J; t)Sfef:I¥#iJXf l/yl*©li¥t5^?iii 1 0 8 9 0 

, ^icfitt i . 8?^ft, * ft, dsc $j«fi^ /cisa, as ( a - s - 1 ) ©#^ 

Xfeffifi 1 3 611*8-3^0 
[0192] 

fjii (1 0 ) as ( a - 9 - 1 ) © -a- eg 

^fiScM (1) i: raa©77ffi -e«-&*fr^, ffll (A -9) £^fiicL, l^nfcfl (A- 

9 ) * ^ fiSc m ( 2 ) i: S © 75 ffi "Z? M fc rS SI # B * ff ^ , @ W t! T £ a S ( A - 9 - 1 

) *#ft 0 

1 3 CNMR^6*a&ft*'j7-fifigit ( ;!/ Jt ) tta/b/c = 4 1/2 1 / 3 8 & n 

/to s ft , GPCl£tif)*J6ftl¥t;ijxf bylloilfS^fltti o 730 

, tfftfifi 1 . 9 -p /Co S ft, DSC SlJS^ff ftlSS, aS ( A - 9 - 1 ) 0^7 

XfefStt 1 5 3 tT'feofto 
[0193] 

^ ft? flfd (1 1 ) as ( a - 1 0 - 1 ) © # jjSc 

^jsm ( 1 ) i;raa©75ffi-e«^^ffi/^ as ( a - 1 o ) l, t# e. n/tas (a 
-10) (2) tmm<DjjmT°micmmftmitft^, a «it$?tsg c a - 1 

0 - 1 ) * « & 0 

1 3 C N M R ^ 6 * 46 /c # U V — 11 fig J:b ( ^ ;1/ Jt ) f± a / b / c = 4 1/2 1 / 3 8 & -p 
/to * fc, G P C IJgt j; D *46 fcaip* U U y MOllf^^fia 1 1 0 7 0 
, ft WL & l± 1 • 8 3d -3 /c o S /c , D S C Ig^ff -3 ftiS, aS ( A - 1 0 - 1 ) ©J? 

7Xif^ai 4 5 °c s -3 /c o 
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[0194] 
^J%m ( 1 2 ) »fjg ( B - 1 - 1 ) ©^ijSc 

2-if;l/-2-7^Yyf;M^'Jl/-h< 3 - t F n ^ - l - ;V7^ 
/;V#/V^y^^hy7?yy-h#4 0/ 2 5/ 3 5©?J^{±}A#y 7°n 
t£ U y 7* V n-;i/^y^^;i/x-f-;l/7-fex-h/7 0 nt 0 iyy^y n-;i/^7^/;l/x- 
f;l/= 6 0 / 4 0 tifSL, Bf ^IS2 2%©iS 4 5 0 g?:IlLfc„ d © « t ffi 
*lliV-60U2molrt^ Ltl^llSBtT^ 8 B? ^ T 8 0 °C t tiU IS 

f ;H-fiV = 7 0/3 0 ClnSS 5 0 g tjiTLft„ IT8T«, S JS « * 1 B? K « 

* m M L , B » ft 7? S if Jjg ( B - 1 - 1 ) % © IR L ft c 

1 3 C N M R 5 * 46 ft # U V - H JjSc Jt ( * ;l/ Jt ) 14 a / b / € = 38/26/36^-3 

/to s ft , g p c m m t «t t) * 46 ft & * $ u x / y y & © © a m ¥ # / * j± s e o o , 

#ffcga 2 . 2T*fc^f;„ £ ft, DSC PJ ffi * tf o ftlSH, iffig ( B - 1 - 1 ) © 77 ^ X 
?E H jS a 1 5 6 °C T? -3 ft o 
[0195] 

a M (1 3 ) if Sh ( B - 2 - 1 ) CD £ $ 

2 - 7 7* v y f - ;l/ - 2 - 7° n k° )l * 7 7 U U - h , 3 , 5 - / t F n ^ y - l - 7 7* v y 

f- )]/ 7 ? u y - h , /ii/*;i/ty7^ h y 7 7 u y - h * 4 0/2 0/4 0 <d $ j t? f± & 

* , 7oHl/y^ij3-i^;^f;I/X-f*7tT-F/7Dt/>/j3-;^/^ 
f;H-r^= 7 0 / 3 0!Lg»L, i*^ifi2 2%Oi8» 4 5 0 g*«8Lft, £ © 

i§itasiisv-6 0 i^4mo i:n^iifiiT> 6 B? Iffl *Mt T 8 0 

°c \c tin m L ft 7° n tf y y 7" U n-i^y^f ;n-t /1/7-bf - h / 7° n t° y y 7* U 3 - 
;l/t/yf;Vx-f ;b=6 0/4 0©I^Si5 0 gtlTLfto ITiTi, M £S St * 
2 0f * L ft 0 S JS ft T % , K J£ * * £ il * T? ft £P L , -N^^y/i^Kx^;l/=9/l 

©m^m 5 l tiu// *Ff m l ft efef/M+^M l, iw«n?*asfjg cb - 2 - 1 ) * 

© IR L ft 0 

1 3 C N M R * 46 ft * U V - H fiic Jt ( * ;l/ Jt ) t±a/b/c = 4 2/2 0 / 3 8 -p 
ft. S ft , G P cigia^fcftlf byifoiif i^^f Ki 7 9 0 0 , 

#$Cfi& 2 . 1 Tffc o ft 0 3: ft, DSC $J J£ * ff -p ft IS * , M ( B - 2 - 1 ) © 77 ^ X 
m & & fct 1 6 3 °C T? & -3 ft o 

[0196] 
"n $J (1 4 ) if g ( B - 3 - 1 ) © # fig 

-n fiic M (13) i: ^ a © to ri M & * ft t,y g ft % T* 3 Hf fl! ( b - 3 - l ) * f# ft „ 

1 3 C N M R ^ S. * 46 ft # U V — H fiic J± ( ;l/ Jt ) f±a/b/c = 4 1/2 1 / 3 8 % i 
ft o S ft , G P C iffil S £ «t D * 46 ft S '» # u x / y y K * © « * ¥ ^ » / * It 9 1 0 0 , 

a-fscga 2 . 2 t?» -p ft„ s ft , dsc sas^ff ftisa, mm ( b - 3 - 1 ) o^^x 

[0197] 

-n fiSc M (1 5 ) if fig ( B - 4 - 1 ) © ^ fig 

( 1 3 ) t mmtD^m^m^^ft^, ummv&zmm cb - 4 - 1 ) ^t#ft 0 

1 3 C N M R tp 6 * 46 ft * U V - H JjSc J:b ( ;1/ Jt ) t±a/b/c = 4 8/2 2/3 0^-3 
ft 0 Sft, GPClgtiOSJ&ftl^^iJXf l/>S»©IlfS»fili 8 2 0 0 , 
^iSCfifi 2 . 3 -Z?& ^ ft 0 S ft, DSC MS^ff -3 ftlSS, ifflg ( B - 4 - 1 ) ©77^7 
?E S * fi 1 6 9 °C 1? % -3 ft „ 
[0198] 

(16)«fJl(B-5-l) cD^jjSc 

^jsm ( i 2 ) t mntD^mvmsttft^, umytv&zmm cb - 5 - 1 ) ^t#ft 0 

1 3 C N M R Z * 46 ft * U V - II fiSc J:b ( ;1/ Jt ) f± a / b / c = 3 6 / 3 3 / 3 1 & o 

ft 0 £ft, g p c ist j; t) *46 ftaip* u y y i»©iifJ9^?m 9 4 0 0 , 
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#fCgfci 2 . 4f*9fc, £ft, DSC ffl Jg * ff o ft |g JH , tfjg ( B - 5 - 1 ) © # ^ X 
¥e # * f± 1 3 7 °C 3d -3 ft o 

[0199] 
&J&m (17) ifflg ( B - 6 - 1 ) (D^jjSc 

^jsm (12) t raa©73 mvn-gttfth^ i wwe*safjg cb - 6 - 1 ) £f#ft 0 

1 3 C N M R 5 * 46 ft # U V — H Jjic Jt ( ^ ;!/ Jt ) li a / b / c = 4 1 / 2 0 / 3 9 o 
/to £ft, G P ClSt «t D*a&fc«Jp*U Xf^SS»Clim?lli 8 9 0 0 , 
KWLg.lt 2 . 2 -3 ft„ 3c ft, DSC $J Jg * ft r> ft IS & , M ( B - 6 - 1 ) © # ^ * 
¥e & jS f± 1 5 0 °C 35 -3 ft o 
[ 0 2 0 0 ] 

j?scM (i 8 ) mm ( b - 7 - i ) © fig 
pii (13) i: iii a © # a t? m ^ % ft ^ , ifiif 65iSa c b - 7 - 1 ) * f# ft 0 

1 3 C N M R 5 * 46 ft * V V - H fiic Jt ( * ;l/ Jt ) »a/b/c = 4 8/ 2 3/ 2 9& -3 

ft o $ ft , g p c w s t «fc d s 46 ft m ¥ * u x ^ b y « » (D m m ¥ m ft / * t± 9 7 0 0 , 

ftm&H 2 . 5T?*^ft. S ft , DSC mUZtft i ftlSH, ( B - 7 - 1 ) C^7X 

¥e igP jS t± 1 6 3 °C t? & -3 ft 0 

[ 0 2 0 1 ] 
■nfiScM (1 9 ) MM ( B - 8 - 1 ) (D # fiic 

-n JjScM (13) fc^ao^ffiT?«-&*ff^, a W » T* $ % flf H ( B - 8 - 1 ) * f# ft 0 
1 3 C N M R * 46 ft * U V - H JjSc Jt ( * ;!/ Jt ) (ia/b/c/d = 3 2 / 1 9/3 9 

/ i o & -3 ft o $ ft , g p c m s t <fc o * 46 ft at ¥ # u x f- u y & w (D m m ¥ m ft ? « & 

7 5 0 0 , #ftfi& 1 • 9 Tfc^ft 0 3cft, D S C MmZtft r> fcMI, tfjg (B - 8 - 1 
) C^7X|»fittl 6 1 °C T? & -3 ft o 

[ 0 2 0 2 ] 

^fiicM (20) if flg ( B - 9 - 1 ) <D ft fiic 

■nfiicM (13) fc^ao^ffiT?«-&*ff^, § W ^ $> £ S S§ ( B - 9 - 1 ) * f# ft o 
1 3 C N M R * 46 ft * U V - H JjSc Jt ( * ;l/ Jt ) tta/b/c/d = 2 0 / 2 0 / 2 1 

/ 3 9 & o ft o $ ft , GPCiJS£J;D5f<46ft®¥^UX9 L ^ya»©«M¥^^?Mtt 

8 10 0, ftWt&te 2 . 0 T'fe -p fto 3:ft, DSC PJMff -p ftfiS, ifflg ( B - 9 - 1 
) fiDtf^XfcgPj&ttl 5 7 °C t? -3 ft o 

[ 0 2 0 3 ] 

^ fiic m (2 1) «fSg ( B - 1 0-1) (D fiic 

-n M (13) ti«OSii?l^*fTl\ § W tl S ffl S§ ( B - 1 0 - 1 ) * f# ft o 
1 3 C N M R * 46 ft * U V - H fiic Jt ( t ;!/ J:b ) tta/b/c/d = 3 8/ 2 1/3 6 
/5fe^ft 0 Sft> G P cist J; D*46ft^-^^U Xf uySIcliTS^Titi 8 

10 0, ))Si(i2. 0 -Z? -3 ft „ $ ft , D S C PJS-& ff -3 ft ISH , ( B - 1 0 - 1 

) ©**7X«gfi!il 3 7tt*fe/;o 
[ 0 2 0 4 ] 
[ ft 6 8 ] 
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[ 0 2 0 5 ] 
[ ft 6 9 ] 
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(A-6) 

O 



P O.rTl a A OH (A-7) 



c=o c=o c=o 



5" 

o 

CKT C=0 QH C=0 

c=o c=o c=o 



[ 0 2 0 6 ] 
[ ft 7 0 ] 
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[ 0 2 0 7 ] 
[ ft 7 1 ] 
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h / t \ r* 3 

fCHj-C-fr i-CH 2 -C-^ "{-CH 2 -C4- C 

c=o c=o c=o 

^p 2 CH 2 CH 2 CH 2 OCH 3 A r^, 6 

J& ir oH i 

CH 3 

c=o c=o c=o 

-fCH 2 -64--fGH 2 -^ -fCHz-C-^ 4CH 2 -S-. 
C=OT c=o c=o c=o 

H 3 C-C-CH 3 2tT^OH 



CH 3 

-fCH 2 -6-f-(cH 2 ^4- b 4CH 2 -^ C 4cH 2 -?4- d 

c=cf c=o c-o c=o 

H3C-C-CH3 H3C-C-CH3 °^&-oh °y4 

CH 3 CH 3 CH 3 

-(CH 2 -C^- a 4CH 2 -C-) F 4cH 2 -C-K-tCH 2 -C-)- d 

c=o c=o c=o c=o 



(B-10) 



^P^ OH ^J^> CH 2 CH 2 0-C-CH 2 CH 2 COOH 



[ 0 2 0 8 ] 

mmm 1 ~ 2 0 & # a m 1 & 2 
( # >> m is i? x ma j% m m ^ & © m s t f? m ) 

g 1 fcfefrS ±K-&j£fflT?'&j£ L ftSJg ( 2 g ) , 

ftS&f&£SU (ia^iiill t^Lft) , 
WMMft^tl ( 4 m g ) , 

g t «t d j? ffi s tt m (1 0 m g ) 

□ @ B ft 1 If !^tiffltI»L/cI, 0 . 1 n m <D 5 

?D7^H-T?ilb, USSM l ~ 2 0i:Jt«Mi&tf2©*s?^Ui?xhffi^tf*iS 

[ 0 2 0 9 ] 

[H l ] 
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mm 

(A) 


MSI 
(B) 


rftMit) 


Kfg4#J(PAG) 






(SC*tfc) 


SB/PEB 

CO 




1-1 


1-1 


25/75 


4-6=45mg 


2 


5 


Sl/S2=60/40 


115/115 




1-2 


1-1 


40/60 


4-36=40mg 


2 


5 


Sl/S2=60/40 


115/115 




1-2 


2-1 


30/70 


4-36=40mg 


2 


5 


Sl/S4=60/40 


115/115 




2-1 


3-1 


50/50 


4-48=42mg 


2 


5 


Sl/S4=60/40 


115/115 




3-1 


4-1 


20/80 


4-36=40mg 


2 


5 


Sl/S2=60/40 


130/130 


*ffi#J6 


4-1 


5-1 


25/75 


4-48/4-65=20/35mg 


2 


5 


Sl/S2=60/40 


125/120 


%m\i 


5-1 


6-1 


70/30 


4-36/4-63=25/30mg 


1/2=1/1 


5 


Sl/S4=60/40 


120/120 




6-1 


6-1 


35/65 


4-52=40mg 


1/6=1/1 


4 


Sl/S4=60/40 


115/115 


mmim 


7-1 


1-1 


20/80 


4-52=40mg 


3 


3 


S4/S3=95/5 


115/115 


mmmw 


7-1 


9-1 


15/85 


4-70=80mg 


3 


2 


S4/S3=95/5 


115/115 


mmmn 


3-1 


7-1 


60/40 


4-48/4 80= 20/25mg 


4 


1 


S5/S6=60/4O 


130/130 


mmmn 


8-1 


7-1 


75/25 


4-36/4-96=40/2mg 


5 


5 


Sl/S4=60/40 


130/130 


i mm 3 


9-1 


8-1 


30/70 


4-50/7-3=42/3mg 


1/2=1/1 


5 


Sl/S2=60/40 


115/115 


k >r nu 


9-1 


9-1 


15/85 


4-36/4-78=41/3mg 


5 


5 


S4/S3=95/5 


115/115 


t mmis 


10-1 


7-1 


35/65 


4-50=45mg 


3 


5 


Sl/S2=60/40 


135/135 




8-1 


10 1 


20/80 


4-6=46mg 


4/5=1/1 


5 


Sl/S5=60/40 


120/120 


J fa * i 


1-2 


1-1 


85/15 


4-36=40mg 


2 


5 


Sl/S2=60/40 


115/115 


l5-j r j:.;iiiH 


1-2 


1-1 


20/80 


4-36=40mg 


2 


5 


Sl/S2=60/4O 


115/115 




3-1 


4-1 


45/55 


4-36=40mg 


2 


5 


Sl/S2=60/40 


130/130 


■ ft 


3-1 


4-1 


90/10 


4-36=40mg 


2 


5 


Sl/S2=60/40 


130/130 


tmmi 


3-1 




100/0 


4-36=40mg 


2 


5 


Sl/S2=60/40 


130/130 


ttmm 




4 1 


0/100 


4-36=40mg 


2 


5 


M S.V M' 10 


130/130 
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Dfet B r ewe r Sc i e n c e tl A R C - 2 9 A - 8 * X Hy 3-^-^ fiJBL 
T->'j3ynA-it78nmlt, ffi fit L fc % , * © ± f# 6 ft * S> M 7 * h U V 
XhfiiftSlf I, glt^tlSfi (SB) t*9 0 # [a! 3£ fit „ ft 0 . 3 (im(0*i?l7 
* h y-y'Tx H^ffSL, ?ntA r Flt->?L/-f - ($119 3 nm, NA = 0. 

6 © i s iaiAr FXr-y^-) ti/2if7f©3y^y h*-;w^-y (?xy 

•9" -f X 0 . 1 8 ft m ) K «fc 9 

b ^ o « © fin lift sua* s i t ^ -r sa ( p e b ) 9 o © raff i/^ 2 . 38ii 
% © r h 7 * f - ;l/ 7 > * - >7 A t F d * s/ K 7_K }g ft t? ii ft , If*t'jyxL, l/^Xh 
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P E B B? ra f* # 14 = ( I E 4 5 — E 9 o I / E 9 o ) X 1 0 0 
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im 2 ] 



MA. 





peb &Htt#*t 




(%) 




20 




7 


mm* 


13 


mm a 


12 


mm s 


20 




13 


mmmi 


19 


mm* 


12 


%}MM 9 


7 


mmm 10 


6 


yaraa ii 


18 


HJStfl 12 


21 


mum 13 


10 




7 


SIX*! 15 


17 


luteal i6 


7 


17 


11 


£g£0!l8 


8 


^Jte0li9 


22 


HJ60*2O 


28 


Jt««i 


39 


J£««2 


48 
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